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PRESIDENT’S ADDRESS 


By HAROLD G. 


REINEKE, M.D. 


CINCINNATI, OHIO 


N ASSUMING the presidency of the 

American Roentgen Ray Society at this, 
the Sixty-first Annual Meeting, I feel 
genuinely humble. The past year as Presi- 
dent-Elect has been a busy one and, 1 
most respects, very rewarding. At the be- 
ginning of the year, the prospect of plan- 
ning the program as Chairman of the 
Program Committee was one of the most 
frightening experiences of my life. It is the 
Committee’s hope that you will approve 
of the program you have come to hear. | 
am very conscious of the high honor that 
has been conferred on me by the member- 
ship of the Society. It will be a 
stewardship in which, with the help and 
support of its officers, I hope to serve the 
organization well. 

Traditionally, an Inaugural Address 
should ‘“‘point with pride” or “view with 
alarm’”’ the accomplishments or shortcom- 
ings of the organization or profession in- 
volved. I will do neither. There have de- 
veloped through recent years certain trends 


and attitudes which have in some parts of 


our country been more conspicuous than in 
others. These are very real and can affect, 
if they have not already affected, the over- 


year of 


all practice of radiology. I am not alone in 
this conviction and it is certain that most 
of our membership will agree with what I 
am about to say. 

Scientific medicine has made greater 
strides in the last fifty years than in any 
comparable period in history. We are now 
in an exciting period of change and transi- 
tion and are probably on the threshold of 


many more wonderful and _ stimulating 
experiences. 
Radiology came of age some decades 


ago. It is possibly just entering its maturity, 
although some of us may have felt that it 
had attained that status many years ago. 
Judging from the developments in radiol- 
ogy, even during the last ten years, one be- 
comes aware that the potentiality for future 
progress can hardly be evaluated at the 
present time. We are living in a new age of 
fact. The political, cultural and economic 
upheavals of today are affecting every level 
of human endeavor and in no area are these 
more intimately linked than in the science 
and art of the practice of medicine. 

The science of radiology very often over- 
shadows the art of the practice of radiology. 
It is incumbent upon teachers and precep- 


* Presented at the Sixty-first Annual Meeting of the American Roentgen Ray Society, Atlantic City, New Jersey, September 27-30, 
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tors to instill in the minds of their young 
men and women the refinements of the art. 
Courtesy to the referring physician and his 
patient would seem to be basic to sound 
etiquette. To know how to listen is as nec- 
essary as to know how to express one’s 
self to the doctor or to his patient. In fact, 
to know how to enter with appreciation 
into another person’s thinking would ap- 
pear to be the hallmark of a well-bred 
mind. Stepping on a person's thoughts or 
ideas is as rude as stepping on his toes. 
Preceptors have an obligation to develop 
these principles in their young men and 
women. Teachers impart habits of thought 
and work, attitudes toward data and con- 
cepts, ideas of responsibility to the profes- 
sion and mankind and other even less 
tangible attributes of the scholar and pro- 
fessional gentleman. They impart these 
things either by talking about them, which 
may have little effect, or by example, which 
is very effective. 

The science and the art of radiology are 
not incompatible, in fact they are comple- 
mentary. One cannot lose sight of the pa- 
tient as a whole in one’s zeal to pinpoint 
disease abnormality in one of the systems 
of the body. The criteria for a good clinical 
study of the average patient sometimes 
necessitate dozens of roentgenograms in 
addition to large numbers of laboratory 
reports and tracings. These may all be 
excellent data, but they should not be a 
substitute for astute clinical observation. 
We are radiologists, of course, but we are 
physicians first. The radiologist can and 
should exert much the same influence 
among his medical confréres as does the 
pathologist. For, like the pathologist, we, 
having the courage of our convictions 
based on the knowledge derived from com- 
petent study, can many times influence 
the clinical management of a patient’s ill- 
ness. Principle must never be sacrificed 
for expedience even though the pressure to 
do so may at times become very great. 

Organized radiology has been waging a 
far-reaching campaign for the improve- 
ment of our public relations. We must all 
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as individuals work at this. The Principles 
of Medical Ethics of the American Medical 
Association are, of course, our principles. 
At the same time, the Principles of Ethical 
Radiological Practice have been devised 
for our guidance inasmuch as we have prob- 
lems peculiar to our type of practice. The 
esteem in which radiology is held by the 
public, as well as by our colleagues in the 
other specialties, is the total of the radiolo- 
gist-patient relationships throughout the 
entire country. The good deeds of ninety- 
five per cent or more of the profession go 
unnoticed and are taken for granted. The 
transgressions of a very small proportion 
of radiologists do untold harm to everyone. 
Our code of ethics is not a body of law but is 
a pattern for conduct.! For, in a sense, it is 
the code of the gentleman in the practice of 
radiology. Even if it did not exist, its tenets 
would not be violated by many because 
the vast majority of our members are 
gentlemen. We have long recognized and 
subscribed to the several obligations of the 
physician, namely, to secure the maximum 
benefit for the patient and to deal fairly 
with him in all ways. There can be no com- 
promise with dishonesty, mediocrity, or 
unethical conduct. Respect, to be main- 
tained, must be deserved. 

It is fitting on this occasion to address a 
few remarks to the younger men in radiol- 
ogy, especially those who are beginning 
their careers in the specialty. 

The important question everyone should 
ask himself is: what is the yardstick of suc- 
cess? No two answers would be exactly the 
same. In this materialistic era it seems to 
us that many times pecuniary urge is the 
determining factor in making decisions 
which may, in fact, influence a person’s en- 
tire career. The demands for sometimes 
unreasonable emoluments have occurred 
too often to be considered as sporadic or 
isolated instances. Incomes from hospital 
connections have admittedly been good. 
But higher incomes do not actually spell 
success! The rewards in radiology can be 
based only on competence. For compe- 
tence, intellectual discipline, and honesty 
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will be the strengths of any individual. 

I believe that the medical profession, 
including radiologists, needs to rededicate 
itself to the altruistic motives in medicine. 
We need to rekindle unashamedly those 
aspects of medicine which have no bearing 
on our present preoccupation with economic 
and political concerns. Cynicism about 
idealistic motivation pervades our schools 
and colleges. Cynicism has no place in 
medicine, and physicians, by setting ex- 
amples, must in all of their acts embody 
the ideals of selfless service to others and 
true devotion to their professional ideals. 

A hospital position is probably one of 
the least secure positions in which any 
radiologist can work; for have we not seen 
any number of our colleagues spend any- 
where up to a quarter of a century in one 
spot, doing excellent work and command- 
ing the respect of patients and colleagues 
alike, only to be told one day that there had 
been an extraordinary meeting of the board 
of trustees of the institution and that he is 
to be replaced. There may have been a new 
administrator or a change in the member- 
ship of the board of trustees but, whatever 
the reason, our confrére finds himself at 
loose ends. Is it not better to develop, along 
with hospital connections, a private prac- 
tice where one is one’s own master and not 
beholden to the sometimes unpredictable 
and capricious decisions of others? The old 
maxim that there is no security like that of 
a private practice is still as good today as 
it has been in the past. 

We should give serious consideration to 
our participation as individuals in civic 
affairs. Few of us could arrange to sit in 
legislatures or in the Congress. But there 
are many ways in which we can contribute 
of our time and talents to the general good. 
There are health boards and councils, com- 
mittees, both lay and professional, and seats 
on the board of education of the commu- 
nity—to mention but a few. From a purely 
selfish point of view, these provide a certain 
intellectual exercise which can be most 


stimulating while they simultaneously con- 
tribute to the common good. One’s view- 
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point is thus broadened and often minor 
and even major peripheral squabbles will 
seem less important if one has a broader 
concept of the problems of the community. 
Too, it often provides a needed escape from 
the rugged monotony and the continuous 
repetition of our daily work. 

Our highly specialized routine can, and 
sometimes does, stultify our whole nature 
and character. There is a tombstone in a 
little Scotch burying ground which reads, 
“Here lies the body of Tammas Jones, who 
was born a man and died a grocer.”’ This 
tragi-comedy is being enacted in countless 
permutations and combinations in our 
modern world. The vocation swallows up 
the man. Somewhere between the cradle 
and the grave he loses his essential and 
precious humanity. In medicine, the pres- 
sures are so great upon a person’s time and 
strength that he runs the risk, unless he 
fights against it consciously, of writing his 
own epitaph in advance, “‘Here lies the body 
of Dr. Doe, who was born a man and died a 
radiologist.’’ One ought at least to realize 
that there is this danger.? 

Character, of course, is the cornerstone 
of our profession. There are those who want 
to contribute little and to realize much. If 
we would not dwarf and cripple the highest 
and noblest aims of our being, we must seek 
to be governed by higher and nobler in- 
centives. One cannot continually harvest 
the fruit of the tree without nurturing its 
roots. There is more to radiology than 
elaborate equipment. Someone recently 
remarked that gadgets dispense with intel- 
lect. This is probably more true than would 
at first appear. The radiologist who works 
at his profession with tact and courage, 
having established his competence and 
worthiness, will harvest rewards far more 
satisfying than material gains. Many years 
ago one of my teachers admonished me to 
do my work to the best of my ability and 
not to concern myself with the material 
rewards for they would come in due course. 
This was the soundest advice ever given 
me. 

At this time we must think of those who 
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will follow us with the wish that their suc- 
cesses will be greater than ours. Above all, 
the hard lesson which we have all learned, 
that we do not know even a little as yet of 
this marvelous machine that God has given 
us, must not be lost. It is our obligation to 
teach the men and women who are to 
succeed us that there have to be values be- 
vond those which can be touched or seen or 
felt or the very idea of the dedicated physi- 
cian becomes errant nonsense. The best 
way to do this is by being dedicated physi- 
cians ourselves, devoted to the patients 
who come under our care and scrutiny, now 
and in the future, without the easy descent 
into the world that measures all success by 
material accomplishments. 
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It is my hope that these thoughts about 
trends, attitudes, and ideals may possibly 
find fertile soil somewhere. They are self- 
evident truths which, from time to time, 
need to’ be repeated and emphasized. As 
Oliver Wendell Holmes said many years 
ago, “I find that the great thing in this 
world is not so much where we stand, as in 
what direction we are moving.”’ 
927 Carew Tower 
Cincinnati 2, Ohio 
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THE VALUE OF DEHYDRATION IN INTRAVENOUS 
PYELOGRAPHY—AN EXPERIMENTAL STUDY* 


By J. SCOTT DUNBAR, M.D., 
MONTREAL, 


LTHOUGH the policy of withholding 
fluids for a period of twelve to fifteen 
hours from the patient who is to undergo 
intravenous pyelography is widely ac- 
cepted, agreement on this method of prep- 
aration is by no means universal. The 
discomfort and the inconvenience to the 
patient may be considerable even when his 
condition is good. In the case of the pa- 
tient whose condition is poor or whose 
fluid balance is precarious, the delay and 
the disturbance in physiology caused by 
fluid withdrawal may be dangerous. We 
have undertaken a “‘blind study with cross- 
over” on 21 healthy adult male volunteers, 
each of whom was examined twice, once 
without any preparation, and once when 
prepared only by fasting for about fifteen 
hours. A similar study has been done in 
animals. 
REVIEW OF LITERATURE 
It is not clear from the published liter- 
ature, when or by whom the method of de- 
hydration for intravenous pyelography was 
first introduced. Following the discovery 
of uroselectan by Swick and von Lichten- 
berg in 1929,”*” and its initial trials during 
1929 and 1930 by European and American 
urologists,"'** the method rapidly gained 
wide acceptance. From that time until the 
present there has been a constant struggle 
to improve the diagnostic quality of intra 
venous pyelograms by increasing the opac- 
ity of the shadows cast by the contrast 
substance, by eliminating the confusing 
gas and fecal shadows, and by improving 
the technique of pyelography. It is there- 
fore noteworthy that in an article by 


Kretschmer*® in 1930 the pyelograms are of 


DOUGLAS W. 
and FRANCOIS HEBERT, 


MacEWAN, M.D., 
M.D. 


QUEBEC, CANADA 


very good quality and compare favorably 
with many of those published in the follow- 
ing twenty-five years. The initial intrave- 
nous dose of uroselectan was high (50 to 100 
cc. of a 40 per cent solution). Following the 
introduction of improved contrast media 
beginning with skiodan in 1930 by Bonner 
et al., it was possible to reduce the size of 
the intravenous injection to around 20 cc. 
for the average adult.” It may have been 
that concurrently with improvement in the 
opaque medium and dose reduction, it oc- 
curred to more than one worker that the 
specific gravity could be increased and 
therefore the urinary content of radiopaque 
iodine improved by dehydrating the pa- 
tient. The first mention of dehydration we 
have been able to find is in an article by 
Lanman and Mahoney" in 1931. They 
stated that “fluids are limited before and 
during the procedure.” They did not, how- 
ever, discuss the method or rationale of 
this technique. In 1930 and 1931 the papers 
and published addresses of von Lichten- 
berg®:* contained many careful observa- 
tions about the urinary changes during and 
following intravenous pyelography. It was 
noted that the iodine concentration reached 
a maximum of about 5 per cent in the urine 
after the intravenous administration of 
uroselectan, and that although quantita- 
tive estimation of uroselectan could be 
done, it was not accurate enough to be used 
as a Clinical test of kidney function. The 
rise and fall of specific gravity, however, 
were shown to exhibit a characteristic be- 
havior and von Lichtenberg for some years 
advocated this as a good test of kidney 
function. He reported that specific gravity 
rose to the range of 1.050-1.060 during the 


* From the Department of Radiology, The Montreal Children’s Hospital, Montreal, Quebec, Canada. Presented at the Sixtieth An- 
nual Meeting of the American Roentgen Ray Society, Cincinnati, Ohio, September 22-25, 1959. 

This study was made possible by a grant from the Maurice Pollack Foundation. 

The urographic contrast medium (renografin) was kindly supplied by the E. R. Squibb & Sons of Canada, Limited. 
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postinjection period and then fell to 1.030. 
The highest specific gravity usually reached 
was in the third and fourth hours, and von 
Lichtenberg commented more than once 
on the discrepancy between this peak and 
the peak of iodine concentration in the 
urine. He found that the pH of the urine 
tended to fall to the acid side after the uro- 
selectan was injected, and again maximum 
acidity was reached at about three to four 
hours. All these values appeared to return 
to normal in about six to eight hours. Von 
Lichtenberg claimed that if kidney func- 
tion was normal, 85 per cent to 95 per cent 
of the injected iodine could be recovered 
from the urine, and that almost none re- 
mained in the blood after four hours. 
Compression of the ureters through the 
lower abdomen to cause ureteral obstruc- 
tion and urinary stasis, and therefore im- 
provement of the pyelographic shadow, 
was advocated early, and by 1932 Korn- 
blum** stated that after long resistance he 
had finally been persuaded of its value. He 
allowed a “‘light breakfast” but again did 
not specifically mention dehydration. In 
1935 Barclay and Baird? reported their ex- 
perience (385 cases) with intravenous pye- 
lography and noted that in the ambulatory 
patient preparation was no problem, but 
in bedridden patients gas and fecal ma- 
terial caused much trouble. They suggested 
that bedridden patients should be given a 
diet as dry as possible, and a flatus tube 
should be used, but did not further discuss 
the question of hydration. In the same 
year Wesson,® in discussing intravenous 
pyelography, wrote: “In the beginning, the 
intake of fluids was restricted, with the 
idea that concentrated urine with corre- 
sponding sharp pictures would be made. 
What frequently happened was that the 
kidneys excreted very little urine because 
of the limited intake and consequently 
plates had to be made at intervals over 
long periods of time. My routine is to force 
water so that kidney secretion will be 


stimulated. The iodine salts, like sodium 
chloride, will not be excreted by the kidney 
unless there is a free secretion of water to 
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carry them through the tubules.” In 1937 
Priestley® stated that “restriction of fluid 
intake for several hours may increase con- 
trast medium concentration.” Again there 
was no investigation of this concept and no 
discussion of its merits. Meanwhile con- 
siderable work had been done on dehydra- 
tion by physiologists, apart from the prob- 
lem as regards intravenous pyelography. 
For example in 1939 Paine and Nelson*® 
reported that the injection of pituitary ex- 
tract retarded excretion of water and at the 
same time increased the output of solids. 
They did experiments on dogs and showed 
that after eighteen hours of fluid with- 
drawal, further increase in sodium chloride 
content of the urine and in specific gravity 
was caused by the injection of 1 cc. of 
pituitary extract. The first experiments on 
effect of dehydration on the concentration 
of the iodinated urographic contrast media 
were those reported by Black et al.* in 1941. 
Two subjects were tested by blood and 
urine iodine levels and by roentgenographic 
examination. This experiment seems. to 
have been rather inconclusive, but they 
suggested that it would be wise to practice 
fluid restriction before pyelography. In 
1941 Sodeman and Englehardt*® reported 
their work on renal concentration follow- 
ing dehydration and injection of pituitary 
extract. They noted that when water 
diuresis was inhibited by water restriction 
or by excessive perspiration or other 
routes of excretion, the addition of pitui- 
tary extract had little or no effect in further 
elevating the specific gravity. However, the 
diuresis which could be produced in the 
hydropenic subject by ingestion of 1,600 
cc. of water in fifteen minutes was inhibited 
by pituitrin injection. 

In 1942 Findley et a/.* reported on tests 
done on renal function during intravenous 
urography; they did diodrast clearance 
estimations on routine clinical pyelography 
patients. Fluid and food were withheld 
from these patients for at least twelve 
hours before the contrast medium injec- 
tions. The tests were then repeated on 15 
of the subjects after an ordinary hospital 
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breakfast, but no significant increase in 
either urea clearance or diodrast excretion 
rate was observed. They also found that 
there was no change after pitressin injec- 
tion one-half hour before the intravenous 
diodrast injection was given. In 1943 
Baumbrucker* discussed renal function as 
estimated by specific gravity changes fol- 
lowing intravenous urography, and stated 
that “dehydration is an accepted aid in 
pyelography.” He permitted no fluid intake 
from the previous evening of the examina- 
tion and also gave magnesium sulfate by 
mouth, but did not investigate specifically 
the effects of dehydration on the quality of 
the pyelogram. He noted, as had others, 
the parallelism between visibility of the 
urinary tract on pyelograms and the eleva- 
tion of the specific gravity during the 
iodine excretion. In some of his cases the 
specific gravity went as high as 1.065 and 
most patients who had good pyelograms 
had a specific gravity of at least 1.040. 
In order to obtain a good pyelogram, a 
specific gravity increase of 0.018 in the 
urine was required. 

Pearman" in 1943 stated that the best 
plain scout roentgenograms of the abdo- 
men were obtained in patients whose fluid 
intake had been restricted to 250 cc. for the 
previous eight hours (not a very severe 
restriction) and who had ‘not had a meal 
prior to intravenous pyelography, while the 
poorest results were obtained in patients 
who had eaten nothing for twenty-four 
hours, but these statements were not sup- 
ported by detailed analyses. 

It occurred to several observers that the 
increase in urine concentration could be 
achieved by posterior pituitary extract in- 
jection as well as by dehydration, and 
among the first reports on this method was 
that of Wald and Galloway® in 1944. Using 
diodrast, they produced urinary concen- 
tration by pituitrin injection and compared 
the results in patients who had and who 
had not been hydrated. They showed con- 
vincing reproductions of pyelograms indi- 
cating that best quality was obtained with 
maximum increase in specific gravity. 
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They did not, however, directly compare 
hydration of the patient with dehydration, 
other than with the use of the injected 
pituitary extract. 

Contradictions have continued to appear 
about the desirability of a dehydrated pa- 
tient for pyelography. Pritchard™ in 1945 
stated that the density of the pyelograms 

was proportionate to the percentage of 
iodine in the urine and hence the patient 
should be dehydrated, but added “how- 
ever, the series may be taken regardless of 
food or hydration status. Purging elimi- 
nates more fluid, but produces more gas. 
Enemas are not helpful.” 

Burdon et a/. in 1950 advocated giving 
the patient sodium bicarbonate to produce 
an alkaline urine. They based this on the 
observation that with alkalization of the 
urine the secretion rate diminished and the 
effect was therefore similar to that of dehy- 
dration. They assumed that dehydration 
was a valuable technique, but did not 
prove it. In the same year, Furnival” con- 
cluded that about three hours of fluid re- 
striction produced the best intravenous 
pyelogram. However, this was based on a 
review of only 100 intravenous pyelograms 
reported as normal on patients in whom 
fluid had been restricted prior to the injec- 
tion of the opaque medium for periods of 
© to seventeen hours. Richardson and 
Rose,** also in 1950, published a report on 
evaluation of urokon in which they in- 
cluded study of several other factors, such 
as injection rate, opaque medium, retro- 
grade pyelography, and patient prepara- 
tion for excretory pyelography. It is not 
entirely clear from their figures how many 
patients were investigated altogether, but 
it is evident that it was not a “‘blind”’ study 
with suitable controls. Their conclusion 
was that dehydration alone is no better 
than no preparation, but that the best 
method of preparation is dehydration plus 
castor oil. 

Until Steinert’s® 


report in 1952, little 


attention had been paid to the possibility 
that fluid absorbed from the large bowel 
during cleansing enemas would affect the 
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state of hydration of the patient. Assuming 
that a dehydration period of approximately 
twelve hours was essential, Steinert pre- 
pared his patients in this way. He then 
measured the amount of fluid retained after 
one or two enemas given just before intra- 
venous pyelography in 15 patients. He con- 
cluded that the enemas did not cause 
enough fluid to be retained by the patient 
to impair the quality of the intravenous 
pyelogram and that administration of 
enemas therefore did more good than harm. 
Grossman and Nalle*® in 1953 stated that 
abdominal compression was the most im- 
portant factor in producing good intra- 
venous pyelograms and that no other prep- 
aration was necessary. They did not, how- 
ever, use controls. 

Keates® in 1953 investigated the effects 
of dehydration among other factors affect- 
ing the quality of intravenous pyelograms, 
and concluded that approximately eighteen 
hours of fluid withdrawal produced im- 
provement. He stressed the difficulty of 
comparing the concentration of the opaque 
medium on pyelograms, and he therefore 
analyzed urine samples obtained by ure- 
teral catheterization from a small group of 
out-patients. Comparing urinary iodine 
concentration in two groups of patients 
with average dehydration periods of seven 
and eighteen hours respectively, he re- 
ported a 50 per cent increase in the latter 
group. He did not, however, correlate these 
differences with the quality of the intra- 
venous pyelograms of these patients. He 
also noted that doubling the dose of the 
opaque medium did not significantly alter 
the iodine concentration. He did not use 
the ‘‘cross-over” method of comparing 
each patient with himself by performing 
two pyelogr apes: on each subject. 

Wilson”® in 1953 felt that although the 
density of the cuntenet medium was usu- 
ally increased after a twelve hour dehydra- 
tion period, the filling of the collecting sys- 
tem was less satisfactory. He reported that, 
“Avoidance of the dehydration period or 
controlled hydration by giving water to the 
dehydrated patient 1 hour prior to the 


intravenous injection of concentrated con- 
trast medium has been shown to improve 
the shadows of small renal pelves by in- 
suring adequate urinary output during the 
period of roentgenologic examination.’ 

Porporis et a/.” in the same year stated that 
preliminary work indicated that adminis- 
tration of about 100 cc. of water per square 
meter of body surface area to the dehy- 
drated patient thirty minutes before the in- 


jection of contrast medium ensured better 


distention of the renal pelvis without a sig- 
nificant decrease in density. 

In 1954 Keates*® published a comparison 
of a diiodo with a triiodo opaque medium 
and used both dehydration (for about four- 
teen hours) and lower abdominal compres- 
sion. This was consistent with his earlier 
observations on the value of dehydration, 
but included no further direct investiga- 
tion of its merit or otherwise. In this article 
Keates emphasized the importance of com- 
paring two pyelograms of the same patient 
but using different media, in trying to 
assess different contrast substances. 

Harrow," in 1955, in a report evaluating 
mixtures of radiopaque substances for 
intravenous pyelography, gives a good dis- 
cussion of the factors contributing to the 
iodine content and therefore the radiopac- 
ity of the urinary tract on pyelograms. He 
stated that one should “restrict alimentary 
intake for 16 to 18 hours” but felt that 
lower abdominal compression was more im- 
portant than dehydration. He did not 
specifically report any investigations of his 
own on the effects of dehydration. In 1956 
Cave et al.” investigated I" labeled sodium 
urokon in excretory urography. They 
advocated a glass of water fifteen to thirty 
minutes before intravenous pyelography. 
In 1957 Bream” evaluated pitressin injec- 
tions in intravenous pyelography. He con- 
cluded that the resulting pyelograms were 
slightly better than when dehydration was 
used. He did not use any controls, but 
examined 2 groups of patients which were 
not identical; however, he did not state 
that the “‘blind” method was employed. 
Madsen* also in 1957 compared diodone 
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and triiodyl (urokon) and he concluded 
that the diodone was slightly superior be- 
cause of its smaller molecule which caused 
an osmotic diuresis greater than that pro- 
duced by the larger molecule of triiodyl. 
He supported this claim by chemical analy- 
ses of the iodine content of urine from the 
10 subjects he examined. Each of these 
subjects was examined twice, once with 
each medium under similar conditions. 
This appears to have been one of the most 
reliable studies of its kind, and is of interest 
particularly because of Madsen’s thesis 
that to obtain a good pyelogram diuresis is 
necessary. 

In summary, the published literature 
does not appear to contain an adequate 
evaluation of the effect of dehydration on 
the quality of intravenous pyelograms 
under strictly controlled conditions. The 
assumption was made as early as 1931, two 
years after the discovery of a satisfactory 
opaque medium for clinical intravenous 
pyelography, that dehydration improves 
the quality of pyelograms, presumably 
based on the demonstrable fact that the 
urine is more concentrated in the dehy- 
drated patient. A number of conflicting 
reports have since appeared, some based on 
clinical trial and some on experimental 
evidence, on the value or otherwise of 
hydropenia in the patient who is to be ex- 
amined by intravenous urography. 


METHODS AND MATERIAL 


Humans. The ages of the subjects in our 
group ranged from twenty-one to forty- 
seven with an average age of twenty-eight 
years. The nature of the experiment and the 
slight hazard involved were explained to 
each volunteer and he was asked to sign a 
consent before any injection was given. A 
complete medical history was taken and 
physical examinations and urinalyses were 
done before the first pyelographic proced- 
ure. No one was accepted who gave any 
positive history of allergy, drug sensitivity, 
or urinary tract disease. The 21 subjects 
were divided into two groups of 10 and II. 
Each group was subjected to intravenous 


pyelography under identical conditions on 
one morning. The group for one morning 
was then further divided into two approxi- 
mately equal subgroups, one of which was 
given no preparation whatever, and the 
other was prepared by dehydration (fast- 
ing) only. The two main groups were 
examined on consecutive days. Two weeks 
later, the entire procedure was repeated 
except that the subgroups were reversed, 
with respect to hydration only. The selec- 
tion as to which preparation was used first 
on any one subject was made on a ran- 
dom basis. Each subject was given a 
code number and a set of instructions for 
the eighteen hours immediately preceding 
each of the two examinations. The fasting 
period began at 8 p.M., and lasted thirteen 
and one-half to eighteen hours, with an 
average of fifteen hours. Those who were to 
fast were specifically instructed not to eat 
or drink excessively immediately before the 
fasting period began. All subjects were 
asked not to drink alcoholic beverages on 
the evening preceding the examination. 
The smoking habits of each were recorded 
during the preliminary history taking, and 
they were asked to adhere to these habits 
during the twelve hours prior to reporting 
to the radiologic department at 8 A.M. 
From 8 A.M. on, none of these subjects was 
permitted to smoke until the examination 
was completed. The subject was asked to 
empty his bladder and, after the blood 
pressure was recorded in the supine posi- 
tion, a preliminary roentgenogram was 
made. This roentgenogram was processed 
and examined and the necessary changes 
were made in beam collimation, exposure 
factors or positioning. The gonads were 
protected by a lead shield, and a collimat- 
ing device was used which limited the beam 
strictly to the abdomen. In spite of every 
effort to eliminate delay between the ini- 
tial voiding and the injection, some delay 
did occur, varying from seven to ninety 
minutes, with an average of thirty-four 
minutes. 

An antecubital vein was punctured and 
5 cc. of blood was withdrawn. Through the 
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same needle, 0.5 cc. of opaque medium 
(60 per cent renografin) was injected, 
followed by a waiting period of one minute 
during which the patient was observed for 
any reaction. When no significant reaction 
occurred, the remainder of 25 cc. of the 
opaque medium was injected intravenously 
in approximately one minute. Films were 
exposed at five, ten, fifteen, thirty and sixty 
minutes. The subject voided after the 
thirty and sixty minute exposures. Urine 
volumes, specific gravities and pH were 
recorded as soon as possible of all the 
voided specimens, which were then pre- 
served for densitometry, iodine concentra- 
tion, and osmolarity estimations. After the 
thirty minute roentgenogram, each subject 
was given 40 ounces of water and asked to 
drink it as rapidly as possible; the time re- 
quired for ingestion of this water averaged 
eleven minutes. He then resumed the 
horizontal position and approximately five 
minutes later blood pressure was again re- 
corded. The final blood pressure reading 
was taken after the sixty minute roent- 
genogram. 

The subject was observed during the in- 
jection and postinjection period for any 
signs of major or minor reaction. When the 
examination was completed, he was ques- 
tioned about reactions. The time of the last 
meal before the examination was also re- 
corded. 

A small quantity of urine specimen from 
each subject examined that morning was 
transferred to a test tube. The test tubes of 
one day’s examinations were then taped to 
a film cassette, which was positioned at 
approximately 45° to the vertical, and 
roentgenographed (Fig. 1). The opacity of 
the urine samples shown by this method 
was later estimated by direct inspection 
without identification, and graded from 1 
to 6 in density. Our physicist* analyzed 
the same roentgenograms of urine speci- 
mens by densitometry. 

All films were processed under standard 

* Lloyd Stephens-Newsham, B.A., Ph.D., to whom we are in 


debted for radiation monitoring of the patients, as well as the 
densitometry measurements, 


conditions (X-omat) and identified by code 
number, date and time. The preliminary 
pyelograms were grouped together from all 
examinations in an order determined by 
random selection. Without any knowledge 
of the identity or state of hydration of the 
individuals, these were then evaluated, one 
film at a time, by two of us (J.S.D. and 
D.W.M.) separately and the evaluation re- 
corded on a scale of 1 to 6, for each of the 
following criteria: film quality, gas cleared, 
feces cleared,f and renal density. The 
evaluation was repeated at a separate 
sitting at least one day later with the 
order of films changed, again according to 
random selection. This procedure of two 
separate evaluations by each of two ex- 
aminers with a separate grading of each 
variable was then repeated for the five, ten, 
fifteen, thirty and sixty minute pyelograms 
respectively, with the addition of the fol- 
lowing criteria: tubular filling, calyceal 
concentration (opacity), calyceal filling, 
pelvic concentration, pelvic filling, ureteral 
concentration, ureteral filling, bladder con- 
centration and bladder filling. Finally, the 
individual pyelograms of each subject were 
assembled and evaluated as a whole on the 
basis of the same criteria, by the same 
examiners on two separate occasions. 

Nine measurements of radiation were 
made on § of the subjects, using the remote 
reading integrating ionization chamber 
designed by the British Medical Research 
Council. f Gonadal doses ranged from 0.3 to 
6.0 mr per exposure with an average of 2.5 
mr. The skin dose in the direct beam varied 
from 700 to 800 mr. Three measurements 
of chest radiation (outside the direct beam) 
were made and they varied from 6 mr to 
15O mr per exposure. 

It may be noted that the experiment was 
carried out in the middle of hot summer 
weather, using cooperative and intelligent 
subjects, so that the conditions of food and 
fluid administration were felt to be under 

t The expression ‘‘cleared”’ indicates absence of gas and feces 
respectively; a large amount of gas or feces receiving a low grading 
and vice versa. 


¢t Manufactured by Electronic Instruments, Limited, Rich- 
mond, England. 
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ic. 1. Urine samples which were assessed, subjected and measured by densitometry. Upper: preliminary 
specimen. Middle: thirty minute specimen. Lower: sixty minute specimen. 


adequate control, and there was no doubt 
that by the standards generally accepted in 
this type of procedure the dehydration 
was close to the maximum of what could be 
expected over the average period of fifteen 
hours. 

Animals. Experiments were also carried 
out in rats and rabbits. It was found pos- 
sible to obtain good pyelograms in rats by 
intravenous injection but the percentage of 
animals which suffered from shock or died 
during and following the intravenous and 


intracardiac injections was so high that the 
work with rats was not completed. 

Using rabbits, it was found possible to 
obtain satisfactory intravenous pyelograms 
by intravenous injection into the marginal 
ear vein. After preliminary trials were made 
to determine dose levels and optimum film 
exposure times, it was decided to use I cc. 
of opaque medium (renografin 60 per cent) 
per pound with film exposures at five to 
fifteen minutes. Further experiments were 
made to determine whether dehydration 
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would affect the quality of the intravenous 
pyelogram and how long the animal could 
be dehydrated without showing any ad- 
verse effects. Our impression during these 
initial trials was that pyelograms were im- 
proved when the animal was fasted and 
that the best result was achieved at 
around twenty-four hours. A more pro- 
longed dehydration could not consistently 
be used because the animal’s condition 
began to deteriorate after a fasting period 
of twenty-four to thirty-six hours. 

Ten rabbits were subjected to a “‘blind 
cross-over” study. Two pyelographies were 
done on each animal, with an interval of 
six days, one pyelography with the animal 
hydrated and the other after twenty-four 
hours of fasting. The rabbits were main- 
tained on a diet of calf and rabbit pellets, 
but, since these were found to contain 
opaque material which cast confusing 
shadows on the films, they were withdrawn 
in all animals forty-eight hours prior to 
each of the two pyelographies and green 
vegetables were substituted. 


RESULTS 


Humans. No significant allergic or other 
reactions were encountered. One patient 
vomited (once). Another complained of 
pain and showed moderate  subfascial 
swelling in the forearm on the injected side 
following the first pyelography; this pain 
and associated swelling disappeared within 
twenty-four hours, and did not return 
following the second injection. There was 
no change in blood pressure in any subject 
following the intravenous injection. Other 
than the usual thirst and hunger incidental 
to the preparation by dehydration, sub- 
jective discomfort during the procedure 
was negligible and did not appear to be 
affected by the state of hydration of the 
patient. 

Consideration had been given to having 
the evaluation of the pyelograms done by 
more than two observers. The agreement 
between the four observations made in- 
dependently by the two observers, how- 
ever, appeared to us to be sufficiently close 
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TABLE 


VARIANCE OF CALYCEAL CONCENTRATION 
WITH TIME 


No. of 
Prepara- Time Mean Roentgen- ,, . 

tion (min.) Grading ograms 
Graded 

Hydrated 5 3.11 84 .§78 

10 3.35 84 566 

15 3.41 76 1.125 

30 2.61 76 1.549 

60 1.45 80 1.365 

Dehydrated 5 3-39 76 616 

10 3.56 -442 

15 3.89 84 795 

30 2.86 76 1.032 

60 1.86 84 


so that no larger number of observers 
would be necessary. Of all the criteria used 
in evaluating the individual roentgeno- 
grams and the pyelograms as a whole, four 
were felt to be particularly important, and 
therefore were subjected to a statistical 
analysis.§ Preliminary analyses of the 
variances of the grading of the pyelograms 
made at five, ten, fifteen, thirty and sixty 
minutes showed that they were not homo- 
geneous. As shown in the assessment of 
calyceal concentration (Table 1), the vari- 
ance increased with the time after injec- 
tion. This required that comparisons be- 
tween hydrated and dehydrated subjects 
be carried out separately based on the 
time interval after injection. Four compo- 
nents of the total variation were isolated 

variation among the gradings given each 
film, variation between subjects, variation 
between preparations (hydration or dehy- 
dration), and interaction (the varying re- 
sponse of subjects to the preparation). The 
detailed analysis for calyceal concentration 
is shown in Table 1 and Figure 2. The 
other variables, which show a similar pat- 
tern, are presented graphically in Figure 3. 
The four graphs indicate that dehydration 
tends to give a slightly better diagnostic 


§ The valuable assistance of Mrs. Dorothy Warburton, B.Sc., 
in providing the statistical analyses is gratefully acknowledged. 
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pyelogram after ten minutes. At five 
minutes there is little difference between 
the two methods of preparation. The spread 
between the two methods of preparation, 
in favor of dehydration, increases at thirty 
and sixty minutes, while at these late times 
the opacity of the urine diminishes, and 
hence the usefulness of the pyelograms. 
These curves show not only that the best 
visualization of the urinary tract, or at 


TABLE II 


CALYCEAL CONCENTRATION ANALYSIS 
OF VARIANCE 


Intravenous 


d.f. MS 
Pyelograms 

5 Minutes 
within subject 114 25.2 221 
between subject 18 43.6 2.422T 
between preparations I 4.8 3.500T 
interaction 18 $3.7 1.206 
total 94. I .206 

10 Minutes 
within subject 126 17.50 139 
between subject 20 43.6 2.180T 
between preparations 1.9 I .goot 
interaction 20 22.6 1.130T 
total 167 85.6 

15 Minutes 
within subject 114 LE .623 
between subject 18 $9.2 3.289F 
between preparations 7.6 >. 
interaction 18 13.6 
total 151 1$1.4 

30 Minutes 
within subject 102 $9.2 . 580 
between subject 16 95.8 5.988t 
between preparations I 3-9 3.900* 
interaction 16 24.0 I. 
total 135 182.9 

60 Minutes 
within subject 120 43.25 . 360 
between subject 19 6164.1 8 .637T 
between preparation I 29.5. 29.500T 
interaction 19 53-7 2.826T 
total 290.5 


d.f.—degree of freedom. 
SS—sums of squares. 
MS—Mean square. 

* F test significant at 5% level. 
+ F test significant at 1% level. 
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Fic. 2. A scattergram of calyceal concentration esti- 
mations. Hydrated patients are underscored. 
Numerals indicate code numbers of subjects. The 
underscored numerals tend to predominate in the 
lower ratings at all times, but there is marked over- 
lap. Individual cases tend to maintain their posi- 
tion in the grading regardless of the method of 
preparation. 


least the upper tract, is obtained at about 
ten to fifteen minutes after the injection, 
but that in the hydrated subjects particu- 
larly, the most useful pyelograms are ob- 
tained during this early postinjection 
period. The interaction component shows 
that subjects vary in their response be- 
tween hydration and dehydration to a 
moderate degree. 

The grading of bladder concentration 
and the urine density estimation 1” vitro 
were compared to urine densitometry of 
the same 77 vitro specimen and urine iodine 
concentration of the thirty minute speci- 
men. The reliability of these results is 
slightly diminished by the delay, which 
averaged thirty-four minutes, between the 
passing of the pre-injection specimen and 
the injection (Fig. 4). 

Charts and arithmetic analyses of the 
laboratory data obtained were made. The 
arithmetic averages for these factors are 
given for the two methods of preparation 
in Table 11. The film quality did not alter 
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between the two groups. The difference 
between the amount of gas and fecal ma- 
terial present in the bowel appears to favor 
the hydrated subjects, but is so slight as to 
be of no real significance. Tubular filling 
did show a slight but definite increase in 
the dehydrated subjects, but was clearly 
evident in only 2 cases. Ureteral concentra- 
tion and filling, bladder concentration and 
bladder filling showed no significant differ- 
ence between the two groups. Specific 
gravity showed a mean level of 1.020 in the 
hydrated subjects, and increased to 1.025 
with dehydration before the injection. The 
specific gravity averages showed character- 
istic increases with excretion of the opaque 
medium, and were clearly higher in the 
dehydrated subjects. The urinary pH was 
about the same for the two groups before 
injection but showed a slightly greater rise 
(to 7.7) in the dehydrated group. In both 
groups it reached its maximum in the 
thirty minute specimen. Iodine concentra- 
tion also showed a significant increase with 
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dehydration, amounting to approximately 
20 per cent at thirty minutes and Io per 
cent at sixty minutes. 

The estimation of in vitro density of the 
urine corresponded approximately to the 
densitometry readings, and together with 
the urinary iodine content, indicated 
clearly a slight but definite increase in 
iodine concentration, and therefore in 
opacity of the urine in the dehydrated sub- 
jects. Urine osmolarity, which on the pre- 
injection specimens was about 20 per cent 
greater in the dehydrated subjects, main- 
tained about the same percentage differ- 
ence on the thirty minute specimen, with 
diminishing difference on the sixty minute 
specimen. 

There was a decrease in urine osmolarity 
following the injection in both the hy- 
drated and dehydrated subjects, corre- 
sponding to the production of diuresis by 
the opaque medium—“‘solute diuresis.” 
The urine volume similarly showed a 
slight increase following the injection but 
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Fic. 3. Statistical means of the four parameters (caly 


ceal concentration, calyceal filling, pelvic concentration, 


pelvic filling), considered to be the most important, plotted against time after injection. The tendency for 
improvement in the hydrated subjects to be minimal early and more obvious later is consistently shown. 
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TABLE II] 


GRADING OF INTRAVENOUS PYELOGRAMS 


Hydrated 


Pyelograms 


Dehydrated 


4.52 Film Quality 4.52 
Ly Gas Cleared 3.57 
3.65 Feces Cleared 3.51 
3.03 Renal Density 3.15 
0.70 Tubular Filling 2.92 
3.69 Calyceal Concentration 4.03 
4.20 Calyceal Filling 4.29 
3.84 Pelvic Concentration 
4.92 Pelvic Filling 4.84 
3-42 Ureter Concentration 3.59 
3.44 Ureter Filling 3-41 
3.58 Bladder Concentration 3.72 
3.72 Bladder Filling 3.21 
Minutes Minutes 
LABORATORY STUDIES 
30 60 2C Ac 
1.020 1.036 1.028 Specific Gravity 1.025 1.05 1.039 
5.1 6.3 6.5 pH of Urine 
0.33 10.9 oul Iodine Concentration (mg./ml. 41 12.4 10.6 
1.5 810 472 Iodine (total mg.) 3.1 720 639 
I Density Estimation I 3.8 3.9 
823 684 640 Urine Osmolarity (mos./].) I ,O4C go8 781 
78 104 112 Volume (cc.) 55 73 65 


in the one-half hour following the ingestion 
of a water load showed no tendency to in- 
crease significantly in either group. 

Serum osmolarity was unchanged by de- 
hydration. 

We made a scattergram of specific 
gravity as a function of iodine concentra- 
tion in the urine and it showed the char- 
acteristic approximate linear relationship 
between the two which is well known. By 
ploting initial specific gravity against the 
over-all quality of the intravenous pyelo- 
gram, we were unable to show that there 
was any consistent relationship. It did not 
appear that one could predict that a good 
pyelogram would necessarily result in a 
patient either with or without preparation 
by dehydration, who had a high urine 
specific gravity at the time the injection 
was made. Similarly, we could not demon- 
strate that the size of the increment in 
specific gravity which occurs during pye- 


lography is consistently related to the 
diagnostic quality of the pylogram. 

There was no consistent relation be- 
tween initial or concurrent urinary pH 
and the quality of the pyelogram. 

Animals. In spite of our initial impression 
that the best pyelograms had been ob- 
tained in the animal fasted for twenty-four 
hours, we found that the two pyelograms of 
the same rabbit showed only slight differ 
ences, which we judged to be in favor of the 
dehydrated state (Fig. 5). The evaluation 
of the urinary tract density in the rabbit is 
made more difficult by the large volume of 
material normally present in the bowel of 
the animal before fasting. This is reduced 
markedly after fasting, resulting in a con- 
siderable change in the size of the abdomen 
and in better visibility of retroperitoneal 
structures. Other differences peculiar to 
the species are the “nephrogram’’ con- 
stantly obtained during pyelography, the 
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kidney parenchyma being markedly in- 
creased in density, and the small size of the 
upper collecting system (calyces and pel- 
ves) as compared with renal size. 


DISCUSSION 

There are a considerable number of 
variables entering into the diagnostic 
quality of an intravenous pyelogram, some 
of which are understood, and only a few 
which are under our control. We felt that 
only by the method of comparing the in- 
dividual with himself under otherwise 
standard conditions in the hydrated and 
dehydrated state would we be able to 
eliminate most of the other factors and 
arrive at a fairly valid appraisal of the con- 
tribution of dehydration to the quality of 
the pyelogram. 


ESTIMATION 


BLADDER IN VITRO 
413,20, 
M22 16191013 
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Renal function is known to be approxi- 
mately related to excretion of contrast 
media, but there is considerable difference 
of opinion as to how close the correlation 
is, and what the value of the method is in 
estimating renal Aj] 
our patients were healthy, and almost all 
showed entirely normal urograms, so the 
elimination of renal function as a variable 
has been nearly complete. 

The abdomen is a little smaller after a 
period of fasting, but our findings, in which 
the quality of the preliminary roentgeno- 
grams was virtually identical between the 
two groups, did not suggest that fasting for 
approximately fifteen hours had any ap- 
preciable effect on the abdominal size and, 
therefore, on the quality of the pyelograms. 
In some experimental animals, particu- 
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Kic. 4. Scattergram comparing iodine concentration in the thirty minute urine specimen in vivo and in vitro. 

+ The two columns on the left represent estimation on the pyelograms and in the test tubes, and the two 
columns on the right represent measurement of density by in vitro densitometry and iodine concentration. 
The same tendency for hydrated subjects (underscored numerals) to occupy lower positions, but with 
marked overlap throughout, is evident. 
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Fic. 5. Rabbit 1. (4 and B) Five minute pyelograms. (4) Hydration. (B) Dehydration. (C and D) Fifteen 
minute pyelograms. (C) Hydration. (D) Dehydration. 


larly in the rabbit, the large content of high this connection (Fig. 5). 

residue food in the gut tremendously alters The gas content of the bowel, and par- 

the visibility of retroperitoneal structures ticularly the small bowel, has been one of 

) and this vitiates to some extent the validity the greatest problems since the earliest 
of the rabbit as an experimental animalin days of intravenous pyelography. It has 
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been clearly shown that gas in the bowel is 
largely swallowed, and that the amount of 
swallowed gas increases rapidly under 
many conditions of stress or discomfort.” 
One such situation is the intravenous 
pyelography, and we had long suspected 
that vigorous preparation of the patient, 
with laxatives, enemas and dehydration 
would contribute to gaseous distention of 
the bowel and have a detrimental effect on 
the diagnostic quality of pyelograms. We 
have been impressed, as have others, by 
the freedom from interfering gas shadows 
in the healthy ambulatory individual.? The 
present results tend to show that the dehy- 
dration method which we assessed does 
not markedly change the bowel gas con- 
tent. If anything, it may be a little greater 
in the dehydrated subject. The fecal con- 
tent of the large bowel is also undesirable 
in urinary tract visualization. Of the 
methods of ridding the patient of this fecal 
content before pyelography, use of laxative 
alone, use of enema alone, and the combi- 
nation of the two, each has its advocates; 
and, as the occasional observers have 
felt, no preparation is equally satisfac- 
tory.*®-54.58.61 This investigation was not de- 
signed to evaluate this point; however, we 
were impressed by the relatively slight im- 
pairment of the quality of the pyelograms 
caused by fecal content in the colon in both 
our hydrated and dehydrated groups. 
The size of the patient is, of course, an 
important consideration when assessing 
the diagnostic quality of the abdominal 
roentgenogram. We made a scattergram of 
the patient’s weight as a function of diag- 
nostic quality of pyelograms, and did not 
find any close correlation between the two. 
The type of opaque medium best suited 
for intravenous pyelography has been the 
subject of numerous 
The reports are not by any means unani- 
mous. The advent of the triiodo molecules 
in urography****: was hailed as a great ad- 
vance, but some careful investigations 
have failed to confirm the general impres- 
sion that they are superior.**:** The opinion 
of some observers that the diiodo molecule 
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is still superior in producing an intravenous 
pyelogram is explained by them on the 
basis of the greater diuretic effect of the 
smaller molecule of the diiodo compound. 
On the other hand there appears to be no 
doubt that progress in the development of 
contrast media has been considerable in the 
direction of reducing patient reaction. Re- 
cent reports suggest that two or three of 
the currently available media are in this 
respect superior although there is still 
doubt as to whether the quality of the 
roentgenogram is in fact substantially 
different.® It was on this basis chiefly that 
the present investigation made use of 
sodium and methylglucamine diatrizoates, 
and the absence of significant reactions en- 
countered in our subjects is consistent 
with the reports of others using this 
medium. Similarly, the dose of onaque 
medium necessary to produce maximun 
opacity and visibility of the collecting sys- 
tem and lower urinary tract is not accu- 
rately known.*! It has been suggested that 
a dose of 0.5 cc. per kg. of body weight 
should maintain a blood iodine concentra- 
tion at 1§ mg. per 100 cc.* or more, and this 
is the level thought to cause maximum tubu- 
lar excretion. This is greater than the 
amount used in our investigation and 
greater than the amount used by most 
radiologists. Keates* and others have 
shown that the dose of opaque medium is 
not necessarily related to the urinary iodine 
concentration. We had considered using 
dosage based on body weight, but since 
each subject was to serve as his own con- 
trol, and since the exact dosage necessary 
to produce maximum concentration is not 
accurately known, we decided on a stand- 
ard dose for all subjects of the order gen- 
erally used in excretory urography. 
Peristalsis in the urinary collecting and 
conducting system, including minor and 
major calyces, pelvis and ureters, must be 
taken into account in assessing any intra- 
venous pyelogram. This means that any 
one pyelogram may show (apparently) less 
complete filling of part or all of the tract 
than another. The only way of circum- 
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venting this moment-to-moment differ- 
ence in urinary tract filling in the same in- 
dividual is to make two or more pyelo- 
grams during the period of maximum con- 
trast. In addition, the comparison of the 
same individual with himself in a sufh- 
ciently large number of cases should dimin- 
ish the importance of peristalsis as a factor 
altering the individual roentgenographic 
appearance. 

The timing of the exposures appears to 
be important, and previous work has 
shown that the maximum information can 
be obtained from pyelograms made _be- 
tween approximately ten and twenty-five 
minutes.”*:*>°7 This was amply confirmed 
in the present investigation on both the 
hydrated and the dehydrated subjects. In 
addition, however, it became evident that 
the slight difference between the two 
groups, in favor of the dehydrated group, 
became more marked after fifteen minutes. 
This would seem to us to be a useful find- 
ing. During intravenous pyelography of a 
patient who has not been dehydrated, the 
earlier pyelograms are of greater value. 
By taking more early pyelograms and 
fewer late ones, it seems reasonable to sup- 
pose that the slight difference between the 
two methods of preparation could be al- 
most eliminated. 

No compression of the lower ureters was 
employed in our cases. This was because 
not everyone agrees that compression does 
consistently improve the quality of the 
intravenous pyelograms, and also because 
it would introduce another variable into 
our experiment which would be unde- 
sirable. The ability of the individual tech- 
nician to apply compression, the means of 
doing so, and the ability of the patient’s 
abdomen to be compressed sufficiently to 
partially obstruct one or both ureters 
are all subject to considerable varia- 
tion.?0:31,38,45,57 

From time to time it has been suggested 
that the effect of gravity should be uti- 
lized. Thus, the Trendelenburg position 
during the early stages, and the upright 
position for later pyelograms are felt to be 
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valuable by some people. Even the prone 
position has been suggested in hydrone- 
phrosis to delineate the ureteropelvic junc- 
tion. None of these procedures has gained 
wide acceptance except possibly the up- 
right pyelogram late in the procedure, and 
even it is not of unequivocal importance. 
In any case the position variable was 
eliminated in the present investigation by 
having all pyelograms made in the supine 
position. 

Catheterization of the bladder, or cath- 
eterization of the ureters, is at times neces- 
sary in clinical or research work in order to 
obtain more frequent urinary samples, or 
to compare one side with the other. There 
is, however, some possibility that with the 
local or general anesthesia necessary to do 
these procedures and with the manipula- 
tion of the lower urinary tract which they 
require, alteration in renal function will 
occur. Although our thirty minute samples 
are slightly inaccurate for the reasons cited 
above, our patients were undisturbed and 
presumably normal physiologically. Simi- 
larly, it has been shown that temporary 
depressions of the blood pressure inci- 
dental to the procedure of intravenous 
pyelography or to the nausea, vomiting 
or other reaction which it may cause, can 
have a severely depressing effect on renal 
function. This was one of the reasons for 
our observation of the blood pressure be- 
fore and throughout the procedure and no 
depression or elevation of significance was 
observed. The one episode of vomiting was 
transient and mild. 

The exposure factors and technique, 
beam collimation, focal film distance, and 
film processing all introduce variables 
which make subjective assessment of roent- 
genograms difficult. We tried to circum- 
vent this difficulty by having our groups of 
approximately 10 subjects divided about 
equally into hydrated and dehydrated sub- 
groups and by using standard roentgeno- 
graphic technique and uniform (auto- 
matic) film development. 

Our figures do not show much difference 
in urinary concentration and osmolarity in 
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the preliminary specimens of the fasted 
and nonfasted groups. In this connection, 
it may be suggested that the period of de- 
hydration was not long enough. However, 
the purpose of this investigation was to 
determine whether the usual period of prep- 
aration by dehydration was effective in 
improving the quality of the intravenous 
pyelogram. Previous investigations of de- 
hydration in man have shown results 
which would be consistent with the state of 
our patients after an average of fifteen 
hours’ dehydration; the specific gravity at 
1.025 was within predicted limits, as were 
the urine volumes.*:*:7:**.37 The decrease in 
urine osmolarity following injection is not 
surprising in view of the known diuretic 
effect of the “solute load”’ produced by the 
injection of contrast medium. This osmotic 
diuresis is known to be marked, though 
transient, and previous investigations of 
osmotic diuresis with the iodinated com- 
pounds and urea and other molecules which 
are excreted by the tubules have indicated 
that it may at times be great enough to 
“break through” the effect on the con- 
voluted tubules of the antidiuretic hormone, 
whether endogenous in the hydropenic 
state or exogenous. This same phenomenon 
of osmotic diuresis has been shown to be 
responsible for the surprisingly slight dif- 
ferences in the quality of intravenous 
pyelograms and in the urinary iodine 
concentration when the dose of contrast 
medium is increased. The diuretic effect 
causes dilution of the medium. With the 
higher doses however, the excretion curve 
does not fall as rapidly as with the lower 
doses of any of the osmotic diuret- 
1CS, 13) 24,31, 46, 55,69 

Finally, our results appear to indicate 
that the individual variation between sub- 
jects is of great importance. In all the 
parameters assessed it was more important 
in the early stages of the examination than 
the hydration or dehydration of the pa- 
tient, and was of considerable significance 
throughout the sixty minute period of ob- 
servation. With this in mind we have se- 
lected for reproduction the intravenous 


J. Scott Dunbar, Douglas W. MacEwan and Francois Hebert 


NoveMBER, 1960 


pyelograms which, when viewed as a com- 
plete examination, received the highest 
over-all score (Fig. 6, 4—D), the pyelograms 
which received the lowest over-all score 
(Fig. 7, 4-D), the pyelograms which re- 
ceived a consistently average rating (Fig. 
8, 4-D), and finally the pyelograms se- 
lected at random by the departmental 
secretary (Fig. 9, 4—D). In each of these 
cases the fifteen minute pyelograms are 
reproduced since they are most likely, in 
view of the known excretion curves, to 
show the urinary tract best, at least in its 
upper portions (Fig. 6, 4 and B; Fig. 7, 
A and B; Fig. 8, 4 and B; and Fig. 9, 4 
and B), and we have chosen some of the 
thirty (Fig. 6, C and D) and sixty minute 
(Fig. 7, C and D; Fig. 8, C and D; and Fig. 
9, C and D) pyelograms to demonstrate 
the changes which occur later in the pro- 
cedure. Thus, it is evident from the evalua- 
tion of statistics and from the graphs (Fig. 
3) that pyelograms representing hydration 
and dehydration, respectively, are difficult 
to distinguish at fifteen minutes, whereas 
at sixty minutes the difference becomes 
obvious in some cases. 

It does not appear that our experience 
has contributed anything to the question 
of assessment of renal function from intra- 
venous pyelography. This study was de- 
liberately undertaken on subjects who were 
in good health and had no known urinary 
tract abnormalities. It seemed important 
to establish the case for or against dehydra- 
tion in the normal subject. In the more 
complicated problem of the patient who 
shows renal damage, the value of dehydra- 
tion would be still harder to assess. From 
what is known, however, about the reduced 
ability of the patient with impaired renal 
function to respond to dehydration by in- 
creasing urinary concentration, one would 
expect that methods of dehydration cur- 
rently in use involving a period of fasting 
of approximately twelve to eighteen hours, 
would produce even less demonstrable re- 
sults. It should be quite clear, of course, 
that our conclusions about the value of 
multiple early pyelograms in the patient 
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Fic. 6. Subject 4. (4 and B) Fifteen minute pyelograms. (4) Hydration. (B) Dehydration. This subject had 
a consistently high rating. (C and D) Thirty minute pyelograms. (C) Hydration. (D) Dehydration. The 
opacity was judged approximately the same on the two sides, but the “filling” of the upper collecting sys- 
tem is not as good after dehydration. This difference was only observed occasionally. 
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Fic. 7. Subject 23. (4 and B) Fifteen minute pyelograms. (4) Hydration. (B) Dehydration. This subject had 
on the average two low ratings on both preparations. At fifteen minutes there is an obvious improvement 
with dehydration, and filling is approximately equal. (C and D) Sixty minute pyelograms. (C) Hydration. 
The opaque medium has almost completely disappeared. (D) Dehydration. A small amount of opaque 
medium remains. 
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Fic. 8. Subject 17. (4 and B) Fifteen minute pyelograms. (4) Hydration. (B) Dehydration. The upper tract 
is almost identical on the two sides. The visible portion of the bladder is denser in the dehydrated state but 
not quite as well filled. (C and D) Sixty minute pyelograms. (C) Hydration. (D) Dehydration. No useful 
contrast medium remains in the upper tract on either pyelogram, and the visible portion of the bladder 
shadow is approximately equal in density and filling. 
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Fic. 9. Subject 13. (4 and B) Fifteen minute pyelograms. (4) Hydration. (B) Dehydration. No significant 
difference in film quality, gas or fecal content, renal density or opacification of the upper collecting systems, 
ureters, or bladder is noted. (C and D) Sixty minute pyelograms. (C) Hydration. (D) Dehydration. A slight 
difference in favor of dehydration is noted, 
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who is not dehydrated would not apply to 
instances of urinary obstruction. It is well 
known that in urinary obstruction a diag- 
nostic pyelographic appearance may take 
many hours, and that under these condi- 
tions a prolonged examination may be 
warranted and in fact essential. 

By exclusion, the most important vari- 
able in the study of these normal subjects 
was the individual difference. That pyelo- 
grams of one person, with or without de- 
hydration, were consistently better than 
those of another was clearly evident. This 
difference between individuals was more 
significant than the difference in evaluation 
between the two observers, or between two 
observations by the same observer. 

The “water load” (40 ounces of water 
drunk in as short a time as compatible with 
comfort, and usually in less than five 
minutes) which was given after the thirty 
minute pyelogram did not in any case ap- 
pear to contribute toward the diagnostic 
quality of the pyelogram. It has been sug- 
gested that administration of water im- 
mediately before or during pyelography 
may improve the quality by increasing 
diuresis. It has also been suggested that the 
increased diuresis so produced may make 
an otherwise obscure hydronephrosis ob- 
vious. Since all subjects in our series 
were given the water whether or not they 
were initially dehydrated, we cannot state 
whether it produced a significant change in 
the quality of the sixty minute pyelograms. 
Our impression was that the sixty minute 
roentgenogram was distinctly inferior in 
diagnostic quality to those made earlier in 
the observation period in both the hydrated 
and the dehydrated subjects. We cannot, 
of course, in this study assess the value of 
the “‘water load” in the identification of 
mild hydronephrosis. 

For reasons stated above, the intra- 
venous pyelogram of the rabbit is more 
difficult to assess than that of the human. 
It has previously been shown that there are 
important differences in renal function be- 
tween the rabbit and man,”°* and it may 
be that this difference is related to the 
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striking increase in density of the rabbit 
kidney (nephrogram) during pyelography. 
Allowing for these differences and difficul- 
ties, we were impressed by the similarity of 
the over-all findings to those in our human 
subjects. There was very little difference in 
the same animal between pyelograms made 
in the hydrated and dehydrated state, the 
slight difference detectable favoring de- 
hydration. 


SUMMARY AND CONCLUSION 
Twenty-one normal male adults were 
subjected to two intravenous pyelographies, 
one with essentially no preparation, and 
the — with no preparation except a 
period of approximately fifteen hours of 
(fasting). 

Evaluation of the results twice by two 
different observers without knowledge of 
identity or state of preparation of the pa- 
tient was done, and an attempt was made 
to correlate the roentgenographic findings 
with chemical analyses of urine and in vitro 
urine density estimations and measure- 
ments. The results show a slight and con- 
sistent improvement in quality of the 
intravenous pyelogram following dehydra- 
tion. The improvement which does appear 
is minimal in the early stages (five to 
fifteen minutes) of the examination, and 
becomes greater in the latter half of the 
first hour. 

These findings would suggest that the 
adult patient should be subjected to a 
period of dehydration prior to intravenous 
py elography, if this does not cause undue 
inconvenience, discomfort, danger, or de- 
lay. If for any reason it is necessary to 
carry out the examination without prep- 
aration by dehydration, pyelograms of 
comparable quality can be obtained by 
taking a larger number early in the exam- 
ination. 

Experiments of the same nature were 
carried out in rabbits, with strikingly 
similar results. 
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CYSTIC CALCIFICATION IN THE KIDNEY* 
ITS OCCURRENCE IN MALIGNANT RENAL TUMORS 


By ABRAM H. CANNON, M.D.,7 BERT ZANON, Jr., M.D.,f and BILL G. KARRAS, M.D.§ 


CHICAGO, ILLINOIS 


HE roentgenologic and urologic liter- 

ature contains many reports on benign 
cysts and malignant tumors of the kidney. 
Some authors claim that one cannot be 
certain of the diagnosis until a laparotomy 
is performed. Others set up criteria for 
roentgenographic and clinical differentia- 
tion between benign and malignant lesions. 
They feel that most tumors can be diag- 
nosed as benign or malignant without the 
necessity of surgical exploration. 

There are also, in the literature, many 
excellent descriptions of calcifications oc- 
curring in the kidney. The diffuse irregular 
calcification of malignant tumors is 
thoroughly discussed. Most of the papers 
and textbooks covering this subject state 
that simple cysts of the kidney may cal- 
cify. In several textbooks reproductions 
are shown of roentgenograms of calcified 
cysts of the kidney.*:’!* These have the 
typical appearance of calcified simple cysts. 
Calcification, nearly identical to the cal- 
cification occurring in the simple cysts, has 
been reported in renal hydatid cysts. All of 
the reports indicate that cystic calcification 
in the kidney is rather uncommon, regard- 
less of its cause. In the past few years we 
have encountered 3 cases in which patients 
had cystic calcification in one of their kid- 
neys. In these 3 patients the calcification 
was present in an area of cyst formation in 
a clear cell carcinoma of the kidney. In a 
fourth case calcification occurred in a 
retroperitoneal clear cell carcinoma. Two 
additional cases of cystic calcification in 
the kidney from nearby hospitals have 
also come to our attention. In one of them 
the calcification was noted in a clear cell 


carcinoma of the kidney, in the other in a 
cortical adenoma. We have not encoun- 
tered cystic calcification in any of the 
simple or hydatid cysts of the kidney. It is 
the purpose of this paper to report these 
findings which have been rarely described 
and seldom emphasized. Contrary to the 
belief that this type of calcification usually 
occurs in benign cysts, its occurrence in a 
malignant tumor must be strongly con- 
sidered. 

In one of our cases the calcification had 
been noted at least one year previously 
and the patient had been told that he had 
a hydatid cyst of the liver for which treat- 
ment was not necessary. 


REPORT OF CASES 


Case 1. E.P., a forty-eight year old white 
male, entered Chicago Wesley Memorial Hos- 
pital with the chief complaint of passing small 
blood clots in the urine, on two occasions, one 
day prior to admission. The patient had moder- 
ate flank pain on the left side. One year previ- 
ous to his admission he had been told that he 
had a calcified cyst of the liver, which was 
“nothing to worry about” (Fig. 14). The pa- 
tient had no other complaints and the past his- 
tory was negative. The physical examination 
was normal. Laboratory findings were: hemato- 
crit 48 per cent, white blood cell count 9,150, 
with a normal differential. The urine showed 3 
plus albumin, 150 to 200 red blood cells on one 
occasion and 35 to 40 red blood cells on another 
occasion. Urine culture was negative. The blood 
urea nitrogen, uric acid, calcium, phosphorus, 
alkaline phosphatase and fasting blood sugar 
were normal. 

An excretory urogram demonstrated a spher- 
ical calcification about 7 cm. in diameter in inti- 
mate association with the inferiolateral portion 
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Fic. 1. Case 1. (4) Scout roentgenogram of 
the abdomen showing cystic calcification 
in the right upper quadrant. This had 
been interpreted as a hydatid cyst of the 
liver. (B) Retrograde pyelogram one 
year later, showing spreading of the 
middle and inferior calyces by the cystic 
calcification. (C) Oblique retrograde 
pyelogram showing the cyst in intimate 
relation with the right kidney. 
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of the right kidney. There was prompt appear- 
ance of the contrast medium bilaterally. On the 
right side there was some spreading of the 
calyces to the middle and inferior pole. A lateral 
roentgenogram showed that the calcification 
was anterior but within the kidney. The left 
kidney was normal. A cystoscopic examination 
was negative. Right retrograde pyelograms 
(Fig. 1, B and C) showed findings similar to 
those of the intravenous study. It was noted 
that the mass in the kidney producing the 
spreading of the calyces appeared to extend 
beyond and to be larger than the calcified cystic 
area. Chest roentgenograms were normal. 

The patient was surgically explored. Nodules 
of tumor were seen on the right kidney surface 
and a nephrectomy was performed. 

Gross examination of the specimen (Fig. 1D) 
revealed a fairly normal appearing upper right 
kidney. The lower half was replaced by tumor 
tissue and multiple cystic areas measuring up 
to § cm. in diameter. One of the cysts was 
gritty on cutting and appeared to be partially 
calcified. 

Microscopic study demonstrated normal kid- 
ney tissue and areas of tumor tissue. The glo- 
meruli and collecting tubules were unremark- 
able. A transition from normal parenchyma to 
tumor was noted. The tumor was composed of 
pleomorphic cells varying threefold in size and 
having a large amount of clear cytoplasm with 
small variable basophilic nuclei. The cells were 
arranged in a glandular pattern. Lobules of 
tumor were surrounded by heavy strands of 


Fic. 1. (D) Surgical specimen showing the tumefac- 
tion, with areas of cyst formation and calcifica- 
tion of one of the cysts. 
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fibrous tissue and were interspersed with large 
erythrocyte-filled vessels. Occasional mitotic 
figures were noted, some of which had aberrant 
forms. Sections from the wall of one cyst re- 
vealed calcium deposition in fibrous tissue. Ad- 
ditional sections revealed extension of the tu- 
mor into the renal veins. 

The diagnosis was (1) moderately well-dif- 
ferentiated adenocarcinoma (clear cell type) of 
the kidney with extension into the renal veins 
and (2) cystic degeneration in the tumor with 
calcification of one of the cysts. 

The patient’s postoperative course was un- 
eventful and he was discharged on the tenth 
day after operation. 


Case ul. B.B., a forty-eight year old white 
male, was admitted to Chicago Wesley Memo- 
rial Hospital for further evaluation of a calci- 
fication in the right kidney. The patient had 
chronic prostatitis which had been treated with 
massage for two years prior to admission. Ex- 
cretory urography had been done as part of a 
genitourinary check-up. The roentgenograms 
(Fig. 2, 4 and B) showed an area of cystic cal- 
cification in the right kidney. The patient had 
a bladder stone removed twelve years previ- 
ously. Occasional frequency and pyuria were 
noted but no other urinary complaints were 
elicited. The remainder of the history was nega- 
tive. 

The physical examination was normal. Labo- 
ratory findings were: hemoglobin 15.7 gm., 
white blood cell count 10,100. The urine, blood 
urea nitrogen, and acid phosphatase were 
normal. A cystoscopic examination was normal. 
A retrograde pyelogram, at the time of cysto- 
scopy, again showed the kidney calcification, 
with the calcium in a cyst wall. Oblique roent- 
genograms demonstrated this in intimate asso- 
ciation with the kidney. Evidence of pressure 
upon the middle calyx of the right kidney as 
well as some anterior indentation into the lat- 
eral part of the mid-portion of the kidney pel- 
vis was present. This pressure seemed to be 
caused by a mass larger than the calcified cyst. 
The medial portion of the kidney pelvis and 
upper portion of the right ureter appeared nor- 
mal. A repeat intravenous pyelogram revealed 
the left kidney to function satisfactorily. The 
middle calyx on the right did not visualize. The 
remainder of the findings was similar to the 
retrograde study. Chest roentgenograms were 
normal. 

The patient refused surgery at this time, but 
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Fic. 2. Case 11. (4) Excretory urogram showing cystic calcification in the lateral portion of the right kidney 
and poor visualization of the middle calyx. (B) Lateral roentgenogram of the abdomen showing the 
calcification to lie far posteriorly, in the region of the kidney. 


returned four months later for exploration. At 
operation two lesions were found. One con- 
tained a dark, firm nodular area which was cal- 
cified and appeared to be a clear cell carcinoma. 
The other was a small benign appearing cyst. 
A right nephrectomy was performed. 

The gross specimen revealed two cysts to be 
present in the kidney. These measured 4.0 cm. 
and 3.5 cm. in diameter, respectively. Sections 
of the first cyst showed a thin walled structure 
lined by thick grayish yellow and tan material. 
The wall cut with a gritty sensation. Sections 
from the kidney revealed a pinkish-tan cut 
surface, presenting indistinct cortical striation 
and an obscured corticomedullary junction. 

Microscopic study of the kidney demon- 
strated the usual parenchymal pattern. The 
glomeruli were not unusual and the tubules 
were not remarkable. However, in some places 
the kidney parenchyma was infiltrated diffusely 
with lymphocytes and there was fibrosis of both 
the tubular elements and glomeruli, with hya- 
linization of the latter. Also, moderately well- 
circumscribed nodules surrounded by fairly 
dense fibrous connective tissue were noted. 
These nodules were composed of columnar or 


slightly angulated cells with clear cystoplasm 
and oval firmly granular nuclei. Small nodules 
of this type of tissue were present in more than 
one area. Study of the cyst revealed that the 
wall consisted of dense fibrous connective tis- 
sue with areas of calcification in one of the wall 
layers. 

The diagnosis was (1) clear cell carcinoma of 
the kidney; (2) cyst formation with calcifica- 
tion; and (3) large solitary cyst. 

The patient’s postoperative course was un- 
eventful. 


Case wi. H.F., a forty-four year old white 
male, was admitted to the Chicago Wesley 
Memorial Hospital with the chief complaint of 
a dull ache in the upper abdomen of four to five 
weeks’ duration. The ache was intermittent and 
not related to meals. No gastrointestinal com- 
plaints, hematuria or other urinary symptoms 
were present. One week previous to his admis- 
sion the patient had left testicular discomfort 
with some swelling of the left testicle. In the 
two days prior to admission the epigastric pain 
had become sharper. The past history was nega- 
tive. 
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Fic. 3. 


Case 11. (4) Excretory urogram showing multiple cystic calcifications and nonvisualization of the 


left kidney. (B) Lateral roentgenogram of the abdomen showing the calcification to lie far posteriorly, with 
the calyces of the right kidney overlying the calcification. 


Physical examination disclosed a fairly well- 
nourished white male who had a grapefruit- 
sized mass in the right upper quadrant of the 
abdomen. There was a smaller mass in the left 
mid-abdomen. The left testicle was soft and ap- 
proximately two times normal size. The remain- 
der of the physical examination was normal. 
Laboratory findings were: urinalysis showed a 
trace of albumin and zero to one red blood cells, 
hematocrit 44 per cent, white blood cell count 
13,700. The nonprotein nitrogen was normal 
and the Kahn test was negative. Upper and 
lower gastrointestinal studies were negative. 

Excretory urograms (Fig. 3, 4 and B) dem- 
onstrated a nonfunctioning left kidney with a 
large area of calcification, which was spherical 
and measured 8 cm. in diameter, in the left up- 
per quadrant of the abdomen. In addition, two 
partially calcified spherical areas were noted 
lower on the left side of the abdomen. No defi- 
nite left kidney outline was seen. The right kid- 
ney appeared enlarged. The calyces were elon- 
gated but otherwise appeared normal. Bilateral 
retrograde pyelography was attempted, but 
the left ureteral orifice could not be identified. 
A large globular mass, which was thought to be 
an intravesical enlargement of the left lateral 


wall of the bladder neck, was seen. A right 
retrograde pyelogram showed findings similar 
to those of the intravenous pyelogram. Chest 
roentgenograms were normal. 

An exploration of the left kidney disclosed a 
very large tumor mass with extension to the 
surrounding tissue. The tumor appeared inop- 
erable and a biopsy was taken. The frozen sec- 
tion was intérpreted as malignant tumor. Later 
staining of the tissue showed a poorly differ- 
entiated adenocarcinoma. 

The patient did very poorly thereafter and 
had a rapid downhill course. His abdomen be- 
came markedly distended. On the tenth and 
twelfth postoperative days paracenteses were 
done with removal of a total of 2,700 cc. of fluid. 
The patient expired on the sixteenth postopera- 
tive day. 

An autopsy revealed the right kidney to be 
hypertrophied and to weigh 475 gm. The left 
kidney was almost entirely replaced by a thin 
walled cyst which was impregnated with cal- 
cium and measured 8 cm. in diameter. It was 
surrounded by firm, pale yellowish-gray tumor 
tissue. Sections revealed that the cyst was filled 
with friable light brown material. One tan- 
gential section showed firm light grayish-yellow 
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tissue in nodular masses. One portion of the 
cyst was surrounded by compressed light gray- 


ish-brown tissue which formed a ring 1.5 cm. in 
thickness and covered an area 6X5 cm. The 
tissue also contained thin-walled, fluid-filled 
cysts, the largest of which was flattened and 
measured 2 cm. in greatest diameter. The renal 
veins contained tumor tissue. A cyst measuring 


3 cm. in diameter was situated at the lower pole. 


of the larger cyst and had a calcified wall. 

Microscopic study of the left kidney revealed 
highly irregular cystic spaces lined in some 
areas by a single layer of flattened cells with 
slender dark nuclei. Only an occasional glomer- 
ulus was seen. Other dilated tubules were lined 
by a single layer of cuboidal cells with uniform, 
large, dark, round nuclei. An abundant fibrous 
tissue stroma contained many lymphocytes. 
Strands and small clusters of tumor cells were 
present throughout the stroma and invaded ad- 
jacent fibroadipose tissue. These cells were 
quite widely spaced and contained moderately 
pleomorphic dark nuclei with confluent eosino- 
philic cytoplasm. Clusters of these cells also 
were seen in the small veins and lymphatics. 

The diagnosis was (1) poorly differentiated 
adenocarcinoma of the left kidney with metas- 
tases to perirenal fat, periaortic lymph nodes, 
adrenals, omentum, mesentery, liver, lungs and 
parabronchial and esophageal lymph nodes; 
(2) cyst formation with calcification; and 
(3) hypertrophy of the right kidney. (Note: 
There was a hydrocele of the left testis and the 
globular mass seen at cystoscopy was a cyst 
which communicated with the left seminal 
vesicle.) 


Case Iv. A.T., a sixty-five year old white fe- 
male, entered Grant Hospital of Chicago with 
the chief complaint of a sharp pain in the right 
lumbar area, which radiated to the right an- 
terior abdominal wall. Mild nausea 
panied the pain. The patient was found to be a 
diabetic two years prior to admission but was 
controlled by diet alone. She had a 37 pound 
weight loss in the past two years. Laboratory 
findings were: hematocrit 33 per cent, white 
blood cell count 12,000 with a normal differ- 
ential. Urinalysis was normal except for a trace 
of sugar. The blood sugar ranged from 130 to 
400 mg. per cent. Serology was negative. 

Excretory urograms (Fig. 4, 4 and B) dem- 
onstrated a large mass presumably arising 
from, and displacing, the right kidney. The 
mass was calcified peripherally and displaced 
the kidney inferiorly and medially. 
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Surgical exploration of the right kidney re- 
vealed a large tumor mass arising from the su- 
perior pole of the kidney. A nephrectomy was 
performed. 

The specimen, which weighed 1,040 gm., con- 
sisted of a large spherical tumor attached to 
and replacing the upper pole of the kidney. 
Small calcified granules were present on the 
surface of the tumor. Upon sectioning the kid- 
ney, it was found that the entire upper pole 
was replaced by grayish-yellow tissue contain- 
ing numerous small cysts. The diameter of the 
mass was 13 cm. The interior of the mass con- 
tained yellowish-green, jelly-like material and 
amber fluid. The capsule showed focal calcifi- 
cation and averaged 0.1 to 0.4 cm. in thickness. 

Microscopic examination of the tumor re- 
vealed the presence of large polygonal cells with 
vanable sized nuclei of a spongy structure. The 
cells were loosely arranged and large intercellu- 
lar empty spaces were seen. A framework of 
delicate fibrils, giving the appearance of gland- 
ular follicles, was noted surrounding these cells. 
Small and large cystic cavities were lined by 
fibrous tissue and contained homogeneous ma- 
terial. Calcium deposits in the cyst wall were 
found. Tumor tissue occupied the lumen of the 
renal vein and penetrated the vein wall. Tumor 
tissue was also present in the renal pelvis and in 
the perirenal lymph nodes. 

The diagnosis was (1) poorly differentiated 
adenocarcinoma of kidney; (2) cystic degenera- 
tion and calcification; and (3) extension to renal 
vein, renal pelvis and metastases to retroperi- 
toneal lymph nodes. 


Case v. W.A., a fifty year old white male, 
was admitted to Chicago Wesley Memorial 
Hospital for further evaluation of a mass in the 
left kidney area, which was found on a routine 
check-up. Excretory urograms (Fig. 5, 4 and 
B) showed the mass in close association with 
the left kiduey. It appeared to be cystic and 
had calcification of its lower margin. Other 
than an occasional episode of epigastric burn- 
ing, the patient was asymptomatic. The past 
history was negative. 

The physical examination was normal except 
for a grapefruit-sized mass, which moved with 
respiration, in the left abdomen. Laboratory 
findings were: hemoglobin 14.4 gm., white 
blood cell count 6,250, with a normal differen- 
tial. The urine, blood urea nitrogen and fasting 
blood sugar were normal. Chest and gastro- 
intestinal roentgenograms were normal except 
for the large mass in the left abdomen, which 
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Fic. 4. Case 1v. (4) Oblique retrograde urogram showing the large cystic calcification with distortion of 
calyces and medial and inferior displacement of the kidney. (B) Lateral roentgenogram of abdomen 


showing the calcification to lie far posteriorly. 


had a cystic type of calcification of its lower 
border. 

On laparotomy a large retroperitoneal mass, 
which abutted against the lower pole of the left 
kidney but did not seem to be attached, was 
found. It was separated from the kidney and 
removed. 

The gross specimen showed a large cystic 
mass, 13.9 cm. in diameter, with a wall 2.8 cm. 
thick. Chocolate brown fluid and necrotic ma- 
terial were present in the cyst. 

Microscopic study of the cyst Ww all disclosed 
tumor cells. These were large foamy clear cells 
surrounded by deeper staining small flattened 
epithelial tumor cells. The foamy cells were ar- 
ranged in cords, canaliculi and clusters. Both 
types of tumor cells revealed nuclear and cyto- 
plasmic variation. Large areas of necrosis were 
present. Calcification was noted in the lower 
portions of the cyst wall. 

The diagnosis was a well-differentiated clear 
cell adenocarcincma in fibrous connective tis- 
sue. A recent review of the sections was made 
in an attempt to demonstrate the site of origin 
of the tumor. No normal renal tissue or other 


organ structure could be found. It is thought 
that a possible source of the tumor was an 
adrenal rest. 


Case vi. W.M., a sixty-two year old white 
male, entered Veterans Administration Re- 
search Hospital with epistaxis, present for 
thirty-six hours. The patient had been told 
that he had a high blood pressure and had been 
placed on medication for a short time, three 
months prior to admission. He had episodes of 
mild chest pain on exertion, relieved with nitro- 
glycerin, and mild dyspnea on walking two 
flights of stairs. No other cardiovascular com- 
plaints were present. No genitourinary com- 
plaints were noted. The remainder of the his- 
tory was noncontributory. 

The physical examination was normal except 
for the following: the blood pressure was 194 
124 in both arms. The funduscopic examination 
revealed an arteriovenous ratio of 1:3 with 
nicking of vessels. Some hemorrhages and exu- 
dates were present. The point of maximum im- 
pulse was 1 cm. left of the midclavicular line. 
A grade 11 systolic murmur was present in the 
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aortic valve region. Laboratory results were: 
hemoglobin 14.2 gm., and white blood cell 
count 11,600. The urine showed 1 plus albumin, 
one to six white blood cells and zero to three red 
blood cells, eight to twelve hyaline casts, and 
was negative for sugar. Bromsulphalein, fasting 
blood sugar, and cholesterol were normal. The 
serology was negative. 

An excretory urogram (Fig. 64) showed a 
calcification of a cystic nature in intimate rela- 
tionship with the right kidney. Both kidneys 
excreted the contrast medium well and there 
was minimal distortion of the calyces on the 
right. The cystic calcification was seen to lie in 
the upper pole, on the posterior aspect of the 
right kidney. A retrograde urogram (Fig. 6B) 
disclosed similar findings. 

Following control of the patient’s hyperten- 
sion, a surgical exploration of the right kidney 
disclosed an apparent tumor in the region of 
the calcification and a right nephrectomy was 
performed. 

The microscopic study of the kidney showed 
the lesion to be a cortical adenoma with hemor- 
rhage, necrosis, and calcification. No evidence 
of invasion or other signs of malignant change 
was found. 
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Calcification of simple serous cysts of 
the kidney rarely occurs despite the fre- 
quency of these cysts in the kidney. One of 
the earliest descriptions of such calcifica- 
tion was by Kirwin.'! He reported a single 
case which was similar to our cases; how- 
ever, the cyst was considerably larger. 
Prather" found that, except for echinococ- 
cus, dermoid and other cysts which are rare 
in this country, simple serous cysts seldom 
show roentgen evidence of calcification. 
Ettinger and Elkin,* reporting on calcifica- 
tion in space occupying lesions of the kid- 
ney, presented g cases, only one of which 
was a cyst. The calcification in this cyst 
was similar to that occurring in kidney 
tumors. The wall itself was not calcified. 
Braasch and Hendrick? stated that occa- 
sionally the wall of a simple cyst will 
undergo calcification. In 163 cases of kid- 
ney cysts, 3 showed calcification. Shivers 
and Axilrod*’ noted that calcification 
occurs in 1§ per cent of kidney tumors but 


Fic. 5. Case v. (4) Excretory urogram showing the large mass with calcification of its lower border. 
(B) Oblique excretory urogram showing the large mass in close association with the left kidney. 
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Fic. 6. Case vi. (4) Excretory urogram showing cystic calcification lying in profile with the superior pole 
of the right kidney. (B) Oblique retrograde urogram showing the calcification in close association with 


the right kidney. 


is seldom seen in the wall of a solitary cyst. 

Calcification in malignant tumors of the 
kidney is of a different variety. Cahill and 
Melicow! reported 14 cases of carcinoma of 
the kidney in which calcification, usually 
of a diffuse nature, scattered throughout 
the tumor area was demonstrated. In some 
instances irregular calcification in clusters 
resembling the type found in the tuber- 
culous kidney was seen. Others showed dif- 
fuse strands of calcified material while still 
others had both irregular mottled deposits 
and diffuse wavy strands. Cahill and 
Melicow stated that the calcification is 
more extensive in older tumors and they 
felt that necrosis and hemorrhage occurred 
first, with the calcification being secondary 
to that process. They mentioned no cases of 
cystic calcification. 

Goldstein and Abeshouse," in an exten- 


sive review of the literature, reported cases 
of calcification and ossification in the kid- 
ney. They found that calcification occurred 
in solitary and echinococcal cysts as well 
as in numerous other varieties and in the 
malignant tumors. They gave a classic de- 
scription of calcium deposition in the soli- 
tary and echinococcal cysts, stating that 
both were rare. They did not, however, de- 
scribe definitely the calcification occurring 
in malignant tumors. In none of their 
cases of which the roentgenograms are re- 
produced were there any calcifications of a 
cyst-like nature in a malignant tumor. 
Gillies!® reviewed 50 cases of carcinoma 
of the kidney; 45 were of the kidney pa- 
renchyma. In 13 of the 34 having had roent- 
gen studies, deposits of calcium, described 
as diffuse, amorphous flecks, and occasion- 
ally as irregular plaques, were found. No 
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cystic calcification was noted. Austen! re- 
ported 14 cases of calcification occurring in 
a series of 85 cases of carcinoma of the kid- 
ney parenchyma. There was no distinctive 
calcification. In some, the calcifications 
appeared as a scattering of irregular 
mottled deposits throughout the tumor. In 
others the deposits were in either the cen- 
tral or peripheral portion. Not infre- 
quently, the calcification appeared in the 
form of radial or circular strands or occa- 
sionally in whorls. In one instance the cal- 
cification had a laminated pattern, con- 
fined to a quadrant of the capsule of the 
tumor. There were recent and old areas of 
hemorrhage with some fibrous tissue pro- 
liferation as well as calcium deposition. 
Sometimes the calcium was deposited in 
the center of necrotic cells. In one of the 
cases there was new bone formation. 

Clarke et a/.,> in a review of 83 cases of 
carcinoma and cysts of the kidney, re- 
ported that calcification within the mass of 
the carcinoma was relatively common. 
They found no calcification in the benign 
cysts although they stated that it occurred 
rarely. 

Colston® reported 6 cases of calcification 
of a cystic nature in kidneys. Because he 
found a history of antecedent trauma, he 
stated that the calcification was secondary 
to perirenal hematoma formation. He felt 
that these cases should not be surgically 
explored unless definite symptoms are 
present. If explored, the procedure of choice 
was removal of the cyst or part of the cyst. 
Of his 6 cases only 3 were explored; in one 
a portion of the cyst wall was removed and 
the pathology report of the cyst wall only is 
given. It would be interesting to know the 
long term follow-up on these patients. We 
do not believe that a history of trauma in- 
dicates a lesser possibility of the cystic cal- 
cification being associated with a malig- 
nant tumor. 

The formation of cysts in kidney tumors 
has long been known. Gibson,’ in an ex- 
cellent discussion in which the material 
was correlated with experimental labora- 
tory findings, presented three possible 
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mechanisms for the cyst formation: (1) 
cystic degeneration within a tumor; (2) 
tumor arising from the cyst wall itself; or, 
more likely, (3) tumor arising from the 
parenchyma, causing the cyst to form 
peripherally and later envelop the tumor, 
thus creating the impression that the tumor 
arose from the cyst wall. Lowsley,” in de- 
scribing malignant cysts of the kidney, 
stated that the exact etiology of cyst for- 
mation in kidney tumors 1s not known, but 
that they may be due to hemorrhage which 
develops because of extensive destruction 
during the growth of the tumor. When 
a malignant tumor is present in associa- 
tion with a cyst, it is practically always 
found in the portion of the cyst wall ad- 


jacent to the kidney parenchyma. The 


malignant tumor may be a small nodule 
or it may be a very extensive process. 
In the former, it may be demonstrable 
only by a careful microscopic examination 
of the cyst wall. In many cases of asso- 
ciated tumor and cyst, the growth of the 
tumor appears to be very slow, perhaps 
from interference with nutrition caused by 
pressure of the expanding cyst. Willis” 
stated that cysts in carcinoma of the kid- 
ney often arise irregularly from degenera- 
tion or hemorrhage. In other cases they 
are an integral part of the nature of growth 
of the tumor. There may be a honeycombed 
or polycystic pattern. Such cysts may at- 
tain large sizes and have thick fibrous walls 
in which calcification may occur. 

Hydatid disease of the kidney may show 
calcification of a cyst wall, the appearance 
of which is nearly identical to that of our 
cases. Hydatid disease, in general, is un- 
common in the United States; renal hy- 
datid disease is even rarer, less than 40 
cases having been reported in 1954. Ho- 
warth* in a report of 6 cases of hydatid dis- 
ease of the kidney found 1 case with a 
fairly large calcified cyst occupying most of 
the kidney parenchyma. The roentgen ap- 
pearance of this case was quite similar to 
that of our cases. Reay and Rolleston' also 
noted that calcification may occur in the 
walls of hydatid cysts of the kidney. The 
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calcification may be circumferential or ir- 
regularly scattered. They considered a 
typical rounded area of calcification in the 
kidney as strong evidence of probable 
hydatid disease. Teplick ef a/.*' believed 
that the accidental finding of a calcified 
hydatid cyst wall in the kidney does not 
always indicate necessity of treatment. It is 
our opinion, however, that unless there is 
strong clinical evidence that the cyst is of 
hydatid etiology, cystic calcification in the 
kidney should be considered as suggestive 
of carcinoma and a surgical exploration 
should be performed. 

Only few cases of cyst-like calcification 
occurring in malignant tumors of the kid- 
ney are cited in standard textbooks.*? In 
4 of the 5 cases of cystic calcification of the 
kidney presented in this paper a carcinoma 
was found. In the sixth case a retroperi- 
toneal clear cell carcinoma was _ noted. 
Perhaps, because reference to cystic calci- 
fication in carcinoma of the kidney is sel- 
dom made in the literature, and because 
the two entities which resemble this condi- 
tion, 7.e., hydatid disease and simple cyst 
of the kidney, frequently require no treat- 
ment, most cases of this type escape sur- 
gical exploration and the etiology of the 
cystic calcification is not established. 


SUMMARY 


Although the clinical findings in the 6 
presented cases varied, all had cystic cal- 
cification in or adjacent to the kidney. 
However, contrary to the belief that such 
calcification is usually seen in simple or 
hydatid cysts, 5 of our cases had malignant 
tumors and only one a benign tumor. A 
valuable finding was that the distortion of 
the calyceal system in the malignant 
tumors seemed to be caused by a mass 
larger than the calcified cyst. 

It is our purpose to strongly emphasize 
this aspect and to recommend a complete 
evaluation of the etiology of all cystic cal- 
cifications. In our opinion, calcifications of 
this nature, regardless of clinical symptoms, 
may be present in either a malignant or 
benign tumor. We know of no way to dif- 
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ferentiate between the 


surgical exploration. 


two except by 
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PERIARTERITIS NODOSA COMPLICATED BY SPON- 
TANEOUS PERINEPHRIC HEMATOMA* 
ROENTGENOGRAPHIC FINDINGS IN THREE CASES 

AND A REVIEW OF THE LITERATURE 


By BERNARD J. OSTRUM, M.D.,7 and PARRY D. SODER, M.D. 


PHILADELPHIA, PENNSYLVANIA 


ERIARTERITIS nodosa is a systemic 

disease which involves the small and 
medium sized arteries producing an inflam- 
matory type reaction. Almost any organ 
may vield the presenting symptomatology. 
A number of cases of spontaneous peri- 
nephric hematoma complicating periarteri- 
tis nodosa has been reported in the litera- 
ture.®: 9-12.15 18,19,21—24, 26,28, 29,32,35,37,41,42,44,45 In 
none, however, was the diagnosis suggested 
prior to surgery or postmortem examina- 
tion. In the past two years, we have seen 
3 cases of this entity at the Philadelphia 
General Hospital. The first case went un- 
diagnosed; however, the striking clinical 
and roentgenographic similarity of the 
subsequent cases led us to suspect the cor- 


rect diagnosis preoperatively. A review of 


the literature corroborated our belief that 
there is a definite clinical and roentgeno- 
graphic pattern to this entity. 


REPORT OF CASES 


Case 1. This was a thirty-nine year old white 
male admitted to the Philadelphia General 
Hospital in May, 1957 with joint and muscle 
pains which had been preceded by sore throat, 
malaise, and severe headaches. The blood pres- 
sure was 150/100 and he ran a low grade fever. 
On June 11, 1957 he developed sudden severe 
left upper quadrant abdominal pain, a definite 
palpable mass, and shock. An abdominal roent- 
genogram revealed the presence of a large renal 
shadow, two to three times normal size, al- 
though on May 17, 1957 normal renal and 
psoas outlines were demonstrated bilaterally 
(Fig. 14). An excretory urogram was inter- 
preted as normal on the right with no definite 
function seen on the left (Fig. 18). The patient 


* From the Department of Radiology, Philadelphia General Hospital, Bernard P. Widn 


+ Trainee, National Cancer Institute. 


was critically ill and retrograde pyelography 
could not be performed. He died on June 14, 
1957. Postmortem examination revealed multi- 
ple intrarenal aneurysms in both kidneys. In the 
superior pole of the left kidney, one of these 
small aneurysms had ruptured causing a large 
perinephric hematoma. The histologic diagnosis 
was periarteritis nodosa. 


Case 11. This was a forty year old Puerto 
Rican white male admitted to the Philadelphia 
General Hospital on May §, 1958 with the chief 
complaint of myalgia in the upper extremities, 
associated with chills and fever of two weeks’ 
duration. He had also experienced epigastric 
pain, vomiting, melena, persistent epistaxis 
and intermittent frontal headache. Blood pres- 
sure was 165/110 and he ran a low grade fever. 
On May 23, 1958 he suddenly complained of 
abdominal pain and a mass was palpated in the 
left upper quadrant. A drop of 5.0 gm. of hemo- 
globin occurred concomitantly. 

An abdominal roentgenogram at this time 
revealed a marked increase in the apparent size 
of the left kidney as compared to a normal ap- 
pearance seen two weeks previously on an ex- 
cretory urogram (Fig. 24). The diagnosis of 
periarteritis nodosa with perinephric hematoma 
was suspected and a retrograde aortogram 
(ig. 2C) was undertaken, passing the catheter 
into the right femoral artery. Three separate in- 
jections above the level of the renal arteries 
failed to visualize the left renal vessels or collect- 
ing system. A retrograde pyelogram (Fig. 28), 
performed on the left, revealed an essentially 
normal left collecting system except for the 
extrinsic pressure of the mass. At operation, 
2,500 CC. of blood was found in the left peri- 
nephric space and a left nephrectomy was per- 
formed. Postoperatively, he developed gastric 
herniation through a diaphragmatic rent and a 
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Fic. 1. Case 1. (4) Abdominal roentgenogram 
on May 17, 1957 showing normal renal and 
psoas outlines bilaterally. (B) An excretory 
urogram on June 11, 1957 revealed the left 
renal shadow to have increased markedly in 
size. Both psoas lines are distinct. The right 
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kidney revealed a normal pelvicalyceal system. The left kidney is functionless. 


bleeding duodenal ulcer which necessitated 
further surgery. The patient failed to respond 
and expired ten days postnephrectomy. Post- 
mortem examination revealed a subcapsular 
hematoma of the right kidney, as well as the 
rent in the left diaphragm and a bleeding duo- 
denal ulcer. Both kidneys contained numerous 
small intrarenal aneurysms, of which one in 
each kidney had ruptured. A microscopic diag 
nosis of periarteritis nodosa was made. 


Case ul. This twenty-five year old Negro 
male was admitted to the Philadelphia General 
Hospital on May 8, 1959 with a two month his- 
tory of aching lower abdominal pain aggra- 
vated by extension of the thighs and sudden 


jarring. He had also experienced episodes of 


sharp left lower quadrant pain, nausea, chills, 
fever, sweats and pains in the calves. His blood 
pressure was 160/100 and temperature 100°F. 
The hemoglobin on admission was 7.7 gm. per 
cent. He had moderate abdominal distention, 
and diffuse tenderness and fullness in the left 
flank. The size of the flank increased progres- 
sively. An abdominal roentgenogram (Fig. 34) 
demonstrated a haziness over the entire abdo 
men with a large mass on the left that was dis- 


placing gas filled loops of bowel. An excretory 
urogram revealed good function and normal 
architecture on the right and nonvisualization 
on the left (Fig. 3B). The left retrograde pyelo- 
gram that followed showed posterior and medial 
displacement of the left ureter, an irregular out- 
line of the calyces on the left, and filling defects 
within the upper pole calyces that may have 
been due to blood clots (Fig. 3C). A presumptive 
diagnosis of periarteritis nodosa with perineph- 
ric hematoma was made. 

At operation, a large perinephric hematoma 
was evacuated followed by a left nephrectomy. 
A rent in the renal cortex was found and on sec- 
tioning many berry aneurysms were seen, one 
of which had ruptured (Fig. 4, 4 and B). The 
histologic diagnosis was periarteritis nodosa. 
This man is living one year after surgery. 

MATERIAL 

Table 1 summarizes 12 cases of polyar- 
teritis nodosa in which roentgen studies 
were performed. The first 3 cases are those 
reported here from the Philadelphia Gen- 


eral Hospital. Case 1 has been previously 
reported by McGrae.”* Table 11 comprises 


al 
a 


g60 


Vor. 84, No. 5 Periarteritis Nodosa 851 


Fic. 2. Case 11. (4) Excretory urogram made two weeks prior to the acute episode demonstrates normal size 
and function of both kidneys. (B) A left retrograde pyelogram shows obliteration of the renal outline. 
The calyces are narrowed secondary to extrinsic pressure. (C) A retrograde aortogram reveals nonvisual- 
ization of the left renal artery and collecting system. Note the distended loops of small bowel (Log- 
Etronic reproduction). (D) Close-up of the arteriogram of the right kidney. There is a nodular appearance 
of the interlobular arteries to the upper pole. At the bifurcation there is noted a dilatation which may 
represent a small aneurysm. Numerous small aneurysms were later found in this kidney. 


18 cases in which no roentgen studies were young males, whose ages ranged from 
available. twenty-five to forty years. They all had 

Our 3 cases revealed a remarkably sim- symptoms of severe left lumbar pain and 
ilar pattern. They were all hypertensive fullness in the left flank. The excretory uro- 
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grams and retrograde aortogram all re- only minor calyceal changes. The patho- 
vealed a mass on the left and nonvisualiza- logic findings in all cases were perinephric 
tion of the left kidney. The retrograde hematoma, secondary to rupture of small 
pyelograms showed deviation of the ureter, aneurysms of the interlobar arteries. 

extrinsic pressure upon the calyces, and The data from the rest of the literature 


Fic. 3. Case ut. (4) An abdominal roentgenogram shows displacement of gas shadows from the left mid- 
abdomen. Both psoas lines are obscured. No scoliosis is noted. (B) An excretory urogram showing normal 
functioning right kidney with functionless left kidney. (C) A retrograde pyelogram reveals a normal 
right kidney. The collecting system on the left is somewhat compressed and the outline of the kidney is 
indistinct. The proximal ureter is displaced medially. (D) Lateral view reveals that the upper ureter is 
also displaced posteriorly. 
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TABLE II 


Tempera- 
ture 


(F.) 


99.8° 


low 
grade 
elevation 


low | 
grade 
elevation 


Clinical Data 


Headaches, hyper- 
tension 


Marked left flank 
pain, edema left 
loin 


Right lumbar pain 
and mass 


Bilateral flank and 
abdominal pain 


Severe abdominal 
cramps 


Severe right upper 
quadrant pain 


Painless hematuria 


Sudden left upper 
quadrant and flank 
pain 


Admitted for de- 
creased vision 


Course and Pathologic 
Findings 


Died 2 hr. after acute onset of 
severe left flank pain. Post- 
mortem examination showed 
left perirenal hematoma, rup- 
tured intrarenal vessel 


Died 2 da. postoperatively. 
Surgery revealed large left 
perinephric hematoma 


Died 10 hr. postoperatively. 
Aneurysm right renal artery 
with subcapsular hematoma 


Bilateral massive perirenal 
hematomas; aneurysmal di- 
latation of interlobular 
teries 


ar- 
Died. Massive left subcapsu- 
lar hemorrhage 


Right retroperitoneal hemor- 
rhage and bilateral subcapsu- 
lar hematomas 

Postmortem examination re- 
vealed perirenal hematoma 
with numerous small aneu- 


rysms 


Large perirenal and retroperi- 
toneal hemorrhage 


Died 3 hr. after onset of pain. 
Postmortem examination re- 
vealed left perirenal hema- 
toma 

Died. Left subcapsular hema- 
toma with renal aneurysms, 
infarcts 

Died 

Died 

Died 

Died 

Died 

Died 


Died 
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were not too dissimilar. Twenty-eight of 29 
patients were males and 17 of 21 were hy- 
pertensive. The average age was 35.4 with 
23 of 29 being under forty years of age. 
Sixteen out of 18 ran a low grade tempera- 
ture and all experienced pain in the lumbar 
region or abdomen, which was _ usually 
severe and of sudden onset. Eleven had left 
sided involvement and 8 had right sided in- 
volvement. Two were bilateral. 


ROENTGEN FINDINGS 

In all patients a mass was seen on ab- 
dominal roentgenograms or displacement of 
structures on excretory urograms. The 
masses had two general appearances which 
could be correlated with the pathologic 
anatomy. When the hemorrhage was con- 
tained within the renal capsule or perirenal 
fat, the appearance was that of a large renal 
mass with fairly well circumscribed borders. 
The psoas lines in these cases appeared dis- 
tinct. In contrast to this picture was that 
seen when the hemorrhage ruptured beyond 
the limits of the renal capsule and was con- 
tained only by Gerota’s fascia. In these 
cases, the abdominal roentgenograms re- 
vealed a hazy indefinite mass obliterating 
both the renal and psoas outlines and often 
displacing bowel. It is noteworthy that ab- 
normal calcifications (lithiasis, vascular) 
were not seen in any of the cases. There was 
no scoliosis noted. 

Excretory urography performed on g pa- 
tients revealed 6 with nonfunction of the 
involved kidney. Retrograde aortography 
performed by us in Case 1 also failed in 
visualizing the renal artery or the collecting 
system on the involved side. 

Retrograde pyelographies were done on 
8 of these patients. In 5, the calyces, pelves, 
and ureters of the side in question were 
found to be essentially normal. In several of 
these, however, there were minor calyceal 
changes and extrinsic pressure deformities. 
Case v in Table 1 was found to have a large 
hydronephrotic kidney. The authors of this 
case report felt this was due to compression 
of the ureter by the large hematoma.'” 
Case vi in Table 1 was said to have ureter- 
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ectasis, pyelectasis and caliectasis with no 
explanation as to possible etiology.** Case 
1v in Table 1 had localized caliectasis in the 
inferior pole’ 

Pathologically, all of the cases were simi- 
lar and all but 2 expired within three 
months. Our Case 111 is living one year after 
his operation. His blood pressure is mark- 
edly elevated and his heart has doubled in 
size. 


PATHOLOGY 


The pathologic findings in the kidneys of 
these patients were typically those of peri- 
arteritis nodosa as first described by Kuss- 
maul and Maier in 1866. The lesions may 
be divided into acute, subacute and chronic 
phases. All three phases are frequently 
seen in the same organ at any one time. 
Focal or massive fibrinoid degeneration of 
the arterial walls involving any or all of the 
coats is seen in the acute phase. The necro- 
sis involves the elastic laminae, weakening 
the wall and permitting rupture and hemor- 
rhage, thrombosis with infarction, or an- 
eurysmal formation to occur. The chronic 
form will show fibrosis and nodular thicken- 
ing of the arterial walls. 

Grossly, the kidney in the acute phase 
will be mottled with areas of hemorrhage 
and ischemia (Fig. 4). On cut section the 
arcuate arteries may be thickened and 
thrombosed and aneurysmal dilatation of 
interlobar arteries may be noted (Fig. 48). 
Some arteries will be seen to be ruptured, 
with surrounding hemorrhage. Later, pit- 
ting and depressions occur secondary to the 
healing of the infarcts. 

Histologically, the acute phase will show 
eosinophils, polymorphonucleocytes, lym- 
phocytes, plasma cells and histiocytes in- 
filtrating around the areas of necrosis. 
Later, the intima and media become thick- 
ened and sclerotic, often causing marked 
encroachment on the lumen of the vessel. 

Acute diffuse glomerulonephritis often 
accompanies periarteritis nodosa,” and may 
be exudative, proliferative or necrotizing. 
Tubular alteration due to ischemia often 
develops, mainly in the proximal tubules. 
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Fic. 4. (4) Specimen from Case 111. The cut surface 
of the kidney has a mottled appearance due to 
areas of ischemic infarction (light areas) inter- 
spersed with areas of recent hemorrhage (dark 
areas). (B) A close-up view of the upper pole 
demonstrates a thickened, aneurysmally dilated 
interlobar artery (arrow) with 
hemorrhage. 


surrounding 


Clinical evidence of renal involvement 
may be indicated by hypertension, renal in- 
sufficiency, hematuria, perinephric hema- 
toma or pain in the renal area. It is gen- 
erally agreed that the kidney is attected in 
7o-80 per cent of cases of periarteritis 


DIFFERENTIAL DIAGNOSIS 
RENAL STONES 
In reviewing the literature it was noted 
that these patients were frequently mis- 
diagnosed as having renal calculi. In renal 
lithiasis, the urinary tract roentgenogram 
could reveal an enlarged renal shadow due 
to obstruction and hydronephrosis. In 
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most cases, however, there will be sufficient 
calcification present in the stone to be de- 
tected roentgenographically and suggest 
the diagnosis.® The excretory urogram may 
show nonfunction, but in most cases the 
retrograde pyelogram will be diagnostic. 


PERINEPHRIC ABSCESS 

Another frequent clinical impression was 
perinephric abscess. The abdominal roent- 
genograms in both conditions can be identi- 
cal. Scoliosis, which is said to be a sign of 
perinephric abscess, was absent in our 
cases. On excretory urograms the calyces 
may show evidence of pressure or incom- 
plete filling secondary to cortical abscesses 
or to perinephric accumulation of pus.® "7 
The retrograde pyelogram can range from 
normal to showing gross obliteration of 
calyces or even hydronephrosis. The pri- 
mary point of differentiation will be func- 
tion, visualized on excretory urograms in 
most cases of perinephric abscess in con- 
trast to the usual finding of nonfunction in 
the cases of our series. 


RENAL TUMOR 


Renal tumor with or without hemorrhage 
should be another consideration. The usual 
renal tumor, large enough to be seen or felt 
as a mass, will cause gross distortion of the 
collecting system. Most kidneys involved 
bv tumor will retain their function and be 
visualized on excretory urograms unless 
the hilus of the kidney is involved and the 
renal vessels obliterated by tumor tissue.’ 
In this case, the retrograde pyelogram 
would most likely show distortion of the 
renal pelvis as well as of the calyces. 


RENAL ARTERY ANEURYSM 

Rupture of a renal artery aneurysm can- 
not be roentgenographically differentiated 
from rupture and hematoma secondary to 
periarteritis. Aneurysms of the renal artery 
have been reported in all age groups with a 
preponderance in the fifth, sixth and 
seventh decades.*? The roentgenographic 
diagnosis of renal artery aneurysm has 
largely depended upon the finding of the 
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“characteristic” calcification described as 
ring or wreath-like, with discontinuity of 
the calcium where the aneurysm arises 
from the renal artery. However, there have 
been no reported cases of ruptured calcific 
renal artery aneurysm.” Renal artery 
aneurysms often produce a circular im- 
pression upon the pelvis on excretory uro- 
grams or retrograde 
More recently, aortography is playing an 
important role and noncalcified renal 
artery aneurysms are being found by this 
method.”’:** Eight cases of ruptured renal 
artery aneurysm have occurred in pregnant 
females.’:” Interestingly, these all involved 
the left renal artery. 

Schildt®® reported a case of ruptured 
renal artery aneurysm in a forty-two year 
old white male which demonstrates the 
similarity between this entity and our 
cases. His patient also had sudden onset of 
severe right abdominal and flank pain. Ex- 
cretory urography revealed very poor func- 
tion of the right kidney with only a nephro- 
gram appearing after six hours. Retrograde 
pyelography of the right kidney performed 
the following day was normal. The absence 
of hypertension and the lack of the pleo- 
morphic clinical picture seen in patients 
with periarteritis nodosa are the only help- 
ful differentiating features in this case. In 
general, the older age of the patient, the 
presence of an impression on the renal pel- 
vis, the wreath-like calcification, and the 
high incidence of renal artery aneurysm 
rupture in pregnant females might be help- 
ful differentiating points. It is noteworthy 
that only 24 cases of rupture of a true renal 
artery aneurvsm have been reported.?’:** 


ABDOMINAL AORTIC ANEURYSM 


Abdominal aortic aneurysm with its 
common complication of dissection and 
rupture is another cause of retroperitoneal 
and perirenal hematoma. A dissection in- 
volving one renal artery would be the most 
likely cause of unilateral nonfunction. 

The clinical picture of pain and mass in 
the flank is similar in both conditions. 
There are, however, several points which 
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should help to differentiate the two condi- 
tions. Estes" analyzed 102 cases of abdomi- 
nal aortic aneurysm and found that 77.6 
per cent showed scattered plaques of cal- 
cification in the wall of the aneurysm or the 
aorta; 11.9 per cent showed curvilinear cal- 
cification and 7.5 per cent showed vertebral 
body erosion. None of these findings have 
been seen in our series of cases. Another im- 
portant point is the difference in the age 
group. In Estes’ series the mean age was 65 
vears and Gliedman e¢ a/.'® found the mean 
age to be 70.0—68.6 in the unruptured and 
72.7 in the ruptured aortic aneurysm. This 
is in contrast with the mean age of 35 in our 
cases. Only 6.9 per cent of Estes’ cases were 
below 50 years of age and 9g§ per cent of our 
cases were below 50. Therefore, the pres- 
ence of calcification in the aortic region and 
a patient in the older age group would be 
important differential points. 


RENAL VEIN THROMBOSIS 

Renal vein thrombosis is a relatively rare 
condition that is usually not diagnosed ex- 
cept at postmortem examination. Since 
the kidney will appear large and function- 
less on excretory urograms,*“ it may produce 
or simulate perirenal hematoma. The 
differentiating feature will be the grossly 
abnormal retrograde pyelograms seen in 
renal vein thrombosis. Due to congestion 
and edema of the renal parenchyma, there 
is very early encroachment upon the col- 
lecting system. Therefore, the retrograde 
pyelogram made early shows poor filling 
and an irregular fuzzy outline.** Studies 
done later show complete obliteration of 
the pelvicalyceal system“ and too forceful 
an injection can result in rupture of the 
friable parenchyma.’ From a clinical stand- 
point the age of the patient is of impor- 
tance, since the greatest incidence occurs in 
children less than one year of age.”’ In these 
infants, renal vein thrombosis often com- 
plicates ileocolitis (epidemic diarrhea) or 
other inflammatory conditions. In adults 
and adolescents, renal vein thrombosis oc- 
curs secondary to infection involving the 
renal pedicles, as in perinephric abscess or 
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severe pyelonephritis. It also occurs due 
to progression of thrombophlebitis in pelvic 
veins and the inferior vena cava. 


RENAL INFARCTION 


Arterial renal infarction can also simu- 
late the findings in perinephric hemorrhage 
secondary to periarteritis nodosa. Regan 
and Crabtree*®* have presented an excellent 
review of renal infarction, both arterial and 
venous. They state that the diagnosis of 
renal artery occlusion rests upon: (1) 
sudden pain in flank and abdomen; (2) 
nonfunction on involved side revealed by 
intravenous pyelogram and excretory tests; 
(3) normal pelvis, calyces and ureter on the 
affected side; (4) the presence of disease of 
the heart or blood vessels; and (5) the pres- 
ence of albumin and red blood cells in the 
urine. Significantly lacking is the presence 
of a mass. Only 3 cases of arterial infarction 
were found to have subcapsular hema- 
toma. Since the infarcted kidney will soon 
decrease in size, a mass would not be ex- 
pected and will differentiate this condition 
from perirenal hematoma. 


COMMENT 


The finding of a renal or perinephric 
mass associated with ipsilateral nonfunc- 
tion by excretory urography and a normal 
retrograde pyelogram can be related to the 
pathologic renal changes of periarteritis 
nodosa. The mass is readily explained by 
the rupture of the diseased vessel with sub- 
sequent hemorrhage and hematoma. Non- 
function as revealed by excretory urogra- 
phy is probably secondary to multiple 
areas of arterial infarction® and is most 
likely on a reflex basis. Since the calyces, 
pelvis, and ureters are not primarily in- 
volved, a normal retrograde pyelogram 
would be expected. The retrograde pyelo- 
grams, however, have not all been entirely 
normal. Some kidneys have shown inci- 
dental changes which, as Regan and Crab- 
tree*® pointed out can be the basis for er- 
roneous diagnosis. Minimal caliectasis sec- 
ondary to pyelonephritis can occur. Also 
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calyceal shrinkage*® with consequent altera- 
tion in the calyces. In Case v, Table 1 the 
mass became so large as to encroach upon 
the ureter, causing hydronephrosis.'° 

The differential diagnosis may also be 
approached by considering the various 
etiologies of perinephric hematomas. This 
would be suggested by a fall in the hemo- 
globin and blood pressure associated with 
roentgen evidence of a_ retroperitoneal 
mass. In 1933, Polkey and Vynalek* made 
an extensive review of the literature in 
search of cases of spontaneous perinephric 
hematoma. This by definition eliminates 
trauma, the most common cause of peri- 
renal hematoma. They tabulated 178 cases 
of which 112 were caused by renal lesions. 
In order of decreasing frequency they are: 
“nephritis” (30), renal tumors (22), aneu- 
rysm of the renal artery (20), arteriosclero- 
sis (12), hydronephrosis (7), periarteritis 
nodosa (7), renal tuberculosis (4), renal 
lithiasis (3), cystic kidney (3), erosion of 
renal artery (2), and thrombosis of the 
renal vein (2). In those of nonrenal origin, 
tumors or cysts of the adrenals accounted 
for 11 cases. Blood dyscrasias, vascular ab- 
normalities and unknown causes accounted 
for the remainder. Martin*®® added to this 
15 more cases that he obtained from the 
literature from 1933-1948, and his findings 
correlate with the above study. 

Aortography has recently been instru- 
mental in diagnosing renal artery aneu- 
rysms. This presents the interesting possi- 
bility that the numerous small intrarenal 
aneurysms of periarteritis nodosa might 
also be demonstrated by this method. In 
our one case in which this study was per- 
formed, aneurysmal dilatation can be rec- 
ognized in retrospect, after the use of the 
LogEtron to enhance the detail (Fig. 2, C 
and D). Further study of the usefulness of 
this method of diagnosis appears to be in- 
dicated. 


SUMMARY 


Three cases of spontaneous perinephric 
hematoma secondary to periarteritis no- 
dosa have been seen at the Philadelphia 
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General Hospital in the past two years. An 
extensive review of the literature reveals 
that this has been a fairly uncommon com- 
plication as only 27 similar cases could be 
found in the medical literature. Table 1 is a 
summary of our 3 cases plus those extracted 
from the literature in which some roentgen 
studies had been performed. It has been 
brought out that the combination of a large 
renal or retroperitoneal mass demonstrated 
on an abdominal roentgenogram, ipsilateral 
nonvisualization on excretory urograms, 
and an essentially normal retrograde pye- 
logram should lead the radiologist to sus- 
pect a vascular insult to the kidney with 
subsequent perinephric hematoma. Peri- 
arteritis nodosa, ruptured renal artery 
aneurysm, arterial renal infarction, renal 
vein thrombosis, and ruptured and/or dis- 
secting aortic aneurysm are conditions 
that should be included in the differential 
diagnosis. However, this triad of roentgen- 
ographic findings along with a clinical pic- 
ture of hypertension, arthralgia, myalgia, 
gastrointestinal complaints, low grade, 
fever, and weight loss in a young male in 
his twenties or thirties should strongly sug- 
gest the diagnosis of periarteritis nodosa 
complicated by spontaneous perirenal 
hematoma. 


Parry D. Soder, M.D. 
Department of Radiology 
Philadelphia General Hospital 
34th Street and Curie Avenue - 
Philadelphia 4, Pennsylvania 


We are indebted to Russel F. Miller, M.D., 
and Herman W. Ostrum, M.D., for their stim- 
ulation and guidance in preparing this paper 
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STUDIES OF COLLIMATION AND FILTRATION 
IN RENOGRAPHY* 


By RALPH E. BODFISH, M.D.,¢ and NICHOLAS E. ROBERTI, M.D.% 


LONG BEACH, CALIFORNIA 


SINCE 1956 the I'* renogram as devel- 
oped by Taplin and his co-workers? and 
applied clinically by Winter* has become a 
widely used test of renal function. There 
has been much investigation of media more 
suitable than the originally used [*! 
diodrast (iodopyracet, Winthrop) which 
concentrates significantly in the liver, dis- 
torting the right renogram.!* The present 
study concerns problems of filtration and 
collimation which have previously received 
little attention. 


MATERIALS AND METHODS 


An average size torso (Fig. 1) was simu- 
lated by a cylindrical glass jar 30 cm. in 
diameter containing water to the 48 cm. 


level, enclosing a volume of 34 liters of 


water. The kidneys were represented by 
two 250 cc. volumetric flasks, each contain- 
ing 68 milliliters of water. These were sus- 
pended in the torso, their midpoints 8 cm. 
from the posterior surface of the phantom, 
and separated from each other by 12 cm. A 
15 milliliter test tube placed in the midline 
rf cm. below and 15 cm. anterior to the 
kidneys represented a bladder source. 

Radioactivity was measured by two 
matched scintillation detectors (Fig. 1) 
having 1 inch by 1 inch thallium activated 
sodium iodide crystals and 1.5 inch lead 
shields. These were connected to paired 
count rate meters with outputs to a dual 
channel pen recorder. 

The parallel detectors were positioned 
perpendicular to the coronal plane of the 
torso, each aligned with the center of a kid- 
ney. Throughout the experiment the crystal 
faces were maintained at a distance of 13 
cm. from the midpoints of the kidneys, 
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Fic. 1. Phantom torso-urinary tract shown in 
relationship to the scintillation detectors. 


therefore, 5 cm. from the posterior surface 
of torso. 

Three pairs of lead collimators were se- 
lected (Fig. 2): (1) 1 inch in diameter at the 
crystal face, flared to 2 inches in diameter 
at the outer surface, subtending a solid 
angle of 109°; (2) 1 inch aperture, 1 inch 
depth, straight bore, subtending a solid 
angle of go°; and (3) ? inch aperture, 2} 
inch depth, straight bore, 33° solid angle. 

The filters used were 1.5 mm. lead disks. 
All counting rates were corrected for back- 
ground. 


PROCEDURE 


Experiment 1. Analysis of contribution of 
torso radioactivity to the counting rate 
(Table 1). 
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With 2 uc of ['*" in each kidney and no 
radioactivity in the water-filled torso, 
counting rates were determined using each 
collimator with and without filtration. 
Counting rates were similarly recorded 
after the addition of 100 we I"*! to the torso. 
The counting rate due to the kidney activ- 
ity alone was compared with that due to 
kidney plus torso activity and expressed as 
the percentage of the combined counting 
rate. 

Comment. Table 1 clearly indicates that 
the narrow collimator (No. 3) with lead 
filter was more specific for the kidney 
in the presence of torso radioactivity than 
were the other collimator-filter combina- 
tions. The flared collimator (No. 1) was 
least specific, the kidney activity contribut- 
ing only a small fraction of the total count. 
Filtration enhanced the specificity of colli- 
mator No. 3 significantly, but had little 
effect on the ratios obtained with the wider 
collimators. 

Experiment 1. Effects of changing inten- 
sities of renal activity upon the counting 


Collimator #2 


Fic. 2. 
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rates obtained with each detection combi- 
nation (Fig. 3). 

For each collimator with and without 
filter, counts per minute were recorded 
opposite the left kidney in four different cir- 
cumstances: (A) 2 wc ineach kidney; (B) 1 
uc in the left kidney, 2 ue in the right kid- 
ney; (C) 0.32 we in the left kidney, 2 uc in 
the right kidney; and (D) © uc in the left 
kidney, 2 uc in the right kidney. The torso 
contained 100 we throughout the experi- 
ment. 

Situation 1 in the case of each collimator 
was assigned a value of 100 per cent, since 
the counting rate was highest when each 
kidney contained 2 uc. The counting rates 
of Situations 2, 3, and 4 were expressed as 
percentage of Situation I. 

Comment. The data indicated that colli- 
mator No. 3 was much better able to detect 
changes in kidney radioactivity than were 
the other collimators. Filtration somewhat 
enhanced the discriminatory power of each 
collimator. These results were consistent 
with those of Experiment 1 in demonstrat- 


Collimator #| 


Narrow, medium and wide angle collimators shown in their relationship 


to the phantom torso and kidneys. 
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100 100 100 
100% 
90% 4 87 
85 85 
\ 
80% 4 = 
\ 
\ 
. 
AIBICID A}BICID 
' Coll. 3 Coll. 3 Coll. 2 Coll. 2 Coll. 1 
with 1.5 mm No filter 1.5mm Pb No filter 1.5 mm Pb filt 
Pb filter filter 
A — 2 uc in each kidney © — 0.32 uc in left kidney; 2 uc in right kidney 
B — 1 pc in left kidney; 2 uc in right kidney D — 0 wc in left kidney; 2 uc in right kidney 


Fic. 3. Capacity of 3 collimators to detect changes in 
constant. Responses are expressed as percentage 


ing the superior capacity of the narrow 
collimator with filter to isolate the kidney 
as a source, excluding counts from torso 
radioactivity. 

Experiment 111. Effect of kidney radio- 
activity upon the counting ra te recorded by 
the opposite detector (Table 11). 

In this experiment the torso and the left 
kidney contained no radioactivity and the 
right kidney contained 10 uc |. With 
each collimator-filter combination counting 
rates were recorded from both kidneys 
simultaneously. The KCPM (counts per 
minute divided by 1,000) obtained from 
the left detector was expressed as percent- 
age of that from the right. 

Comment. The narrow No. 3 collimator 


kidney I'*' content while torso activity (100 we) remains 


of counting rate in Situation 1 for each collimator. 


practically excluded radiation from the 
opposite kidney, whereas the wider colli- 
mators permitted the detection of consider- 
able contralateral radioactivity. In each 
circumstance filtration reduced the relative 
effect of opposite kidney activity. This 
experiment again demonstrated that the 
narrowest collimator with lead filter more 
specifically measured a kidney’s radioactiv- 
ity to the exclusion of other body sources. 
Experiment iv. Detection of bladder 
radioactivity by kidney probes (Table 11). 
With the probes in position for renal 
counting and with no radioactivity in the 
torso, counts were recorded while the simu- 
lated bladder contained 3.5 uc of I! and 
the kidneys were empty of activity. Simi- 


TABLE | 


CONTRIBUTION OF TORSO RADIOACTIVITY TO KIDNEY COUNTING RATE, EXPRESSED AS 
PERCENTAGE OF TOTAL DUE TO KIDNEY ACTIVITY 


1. mm. Pb filter 


KCPM with 2 ue each kidney, oc in torso Be 


2 uc in each kidney, 100 uc in torso %. 


without filter 


KCPM with 2 uc each kidney, 0 uc in torso 


2 uc in each kidney, 100 uc in torso 


Collimator No. 3 


Collimator No. 2 Collimator No. 1 
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TABLE I] 


CONTRIBUTION OF RADIOACTIVITY IN CONTRALATERAL KIDNEY TO COUNTING RATE OF DETECTOR OVER 
EMPTY KIDNEY: O UC LEFT KIDNEY; IO MWC RIGHT KIDNEY; O UC IN TORSO FILLED WITH WATER 


Collimator No. 3 


1. mm. Pb filter 


KCPM left 0.05 
KCPM right 
without filter 
KCPM left | 
KCPM right agri 


larly, with the bladder empty, counts were 
obtained from the kidneys containing 2 uc. 
Counts per minute per microcurie were cal- 
culated and the results were expressed as a 
bladder to kidney ratio. 

Comment. Again the narrow collimator 
excluded extrarenal radiation. Although 
the wider collimators included bladder 
radiation, filtration reduced the tendency 
to do so. 

DISCUSSION 

['3! renography attempts to define renal 
function by measuring changes in radiation 
intensity with externally placed scintilla- 
tion detectors. As presently used, this pro- 
cedure readily detects gross departures 


Collimator No. 2 Collimator No. 1 


0.34 1.15 
07 
=47/ 
0.24 10.05 
2.03 
=9/ 
21.67 29.07 


from normal renal function. More subtle 
disturbances may be obscured by large con- 
tributions of torso and bladder radioactiv- 
ity to the kidney counting rate, and the in- 
clusion of counts from the opposite kidney. 
It would be desirable to record information 
from the kidneys as isolated sources. 

This ideal situation is not feasible with 
present instrumentation, but it can be ap- 
proached by way of increased collimation 
and the reduction of scattered radiation 
from extrarenal sources. The latter may be 
accomplished by the use of lead filtration 
or pulse height discrimination. The prob- 
lems of scatter and absorption are under 
current investigation in this laboratory. 


TABLE III 


RATIO OF BLADDER COUNTS TO KIDNEY COUNTS WHEN DETECTORS ARE PLACED OPPOSITE KIDNEYS 


PERPENDICULAR TO LONG AXIS OF 
EMPTY; 


Collimator No. 3 
1.6 mm. Pb filter 
KCPM /uc in bladder fe) 
KCPM /uc in kidney 0.44 
without filter 
KCPM /uc in bladder 


KCPM/uc in kidney | 0.92 


BODY; KIDNEY COUNTS RECORDED WITH THE BLADDER 
BLADDER COUNTS RECORDED WITH KIDNEYS EMPTY 


Collimator No. 2 Collimator No. 1 


O 0.06 
=o% = 6Y, 
0.82 1.00 
0.14 26 
=6.6% = 127 
2.32 
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Since the clinical renogram is obtained 
with the collimators in contact with the 
skin of the patient's back, the preceding ex- 
periments were repeated with analogous 
positioning of the probes. The counting 
ratios so obtained did not materially differ, 
indicating that the response characteristics 
were not distance dependent within the 
limits described. 


SUMMARY 


1. The phantom torso-urinary tract 1s 
described. 

2. Varying amounts of I! in the bladder, 
torso, and kidneys were used to test the 
physical characteristics of three collimator- 
filter combinations. 

3. The narrowest collimator with filter 
provided the highest ratio of kidnev to 
extrarenal counts, whereas wider collima- 
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tion reduced the specificity of the detec- 
tion system. 


Ralph FE. Bodfish, M.D. 
Veterans Administration Hospital 
E. Seventh Street 

Long Beach 4, California 
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THE RADIOISOTOPE RENOGRAM: A CLINICAL EVAL- 
UATION AND SOME THEORETICAL ASPECTS* 
By NATHAN POKER, M.D., VICTOR F. MARSHALL, M.D., DAVID V. BECKER, M.D., 
and JOHN A. EVANS, M.D. 


NEW YORK, NEW YORK 


N 1956 Taplin, Meredith, Kade, and 
Winter!’ described a method for the esti- 


mation of renal function by means of 


gamma-ray scintillation counting over the 
renal areas following the intravenous in- 
jection of radioactive diodrast. This tech- 
nique was termed “radioisotope renogra- 
phy.” The test appeared to provide a 
simple and rapid means of estimating the 
function of each kidney separately without 
the necessity for instrumentation of the 
urinary tract. In addition, the method 


promised to provide useful information of 


three separate features of renal function: 
circulation, secretory activity, and the ex- 
cretory or drainage characteristics. Subse- 
quent reports by these authors and 
others!~*:7:3—16 have been generally favor- 
able. Accordingly, we undertook to evalu- 
ate the method clinically by comparing the 
findings of radioisotope renography with 
the other available information, especially 
that obtained by the universally employed 
procedure of intravenous pyelography. We 
hoped that, in addition to being reliable and 
practical as a screening test, the radioreno- 
gram would be found to give valuable ad- 
junctive and confirming information. 


EQUIPMENT, TECHNIQUE AND MATERIALS 


The equipment used in this study con- 
sisted of two gamma-ray scintillation coun- 
ters with one inch, shielded, thallium acti- 
vated sodium iodide crystals (Technical 
Measurements Corporation G-S-44B) con- 
nected to two rate meters (Technical Mea- 
surements Corporation RM-1B-103) and 
to a Bristol two point chart recorder. The 
detecting elements were mounted on a 
specially fabricated tube stand, calibrated 


so that exact position and angulation of 


each tube could be recorded (Fig. 1, 7 and 
B). In the case of repeat examinations, the 
tube position could be reproduced accu- 
rately. 

Patients were examined in the upright, 
seated position with scintillation counters 
positioned over the upper poles of the kid- 
neys and directed caudally. Experiments 
with the counters in various positions led to 
the finding that the best defined curves re- 
sulted from this position, confirming the 
experience of Taplin, Winter and others. 

Kidney location was determined from 
either an upright or supine abdominal 
roentgenogram. When determined from a 
flat abdominal roentgenogram, a 3 cm. 
caudal shift of the kidneys was assumed in 
the upright position. 

labeled diodrast* was used through- 
out the study. An average adult dose of 15 
to 20 we was administered intravenously 
and radioactivity over the kidney was re- 
corded for twenty minutes or longer. Our 
first cases were examined without the use of 
carrier diodrast but, following the report of 
Block, Hine and Burrows,! we gave 1 gm. 
of nonradioactive carrier diodrast in the 
same syringe with the radioactive diodrast. 

A series of experiments was conducted in 
[0 patients in which renography was per- 
formed in each (a) without carrier dio- 
drast, (b) with 1 gm. of carrier diodrast 
given five minutes before making the reno- 
gram and (c) with 1 gm. of carrier diodrast 
given in the same syringe as the radioactive 
dose. Comparison of the three renograms 
for each patient led.to the conclusion that 
there is little if any discernible effect of a 
carrier dose on the appearance of the reno- 


* Obtained from Abbott Laboratories, Oak Ridge, Tennessee. 


* This investigation was supported by the James Picker Foundation, on recommendation of the Committee on Radiology, National 


Academy of Sciences—National Research Council. 
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gram. Nevertheless, we have continued the 
use of carrier diodrast, since there appears 
to be adequate rationale for its inclusion in 
the renographic examination. 


METHODS OF DATA ANALYSIS 


Several approaches to the analysis of the 
radioisotope renogram have been at- 
tempted. The data from the renogram were 
plotted on arithmetic paper and the various 
aspects of the curve delineated. The curves 
could be readily divided into a rising phase, 
a fast and then a slow fall. Careful visual 
inspection was made of all curves and their 
various segments. An attempt was made to 
evaluate the characteristics of the curves in 
terms of their relative heights and general 
shapes. This approach proved of value 
mainly in individuals with unilateral renal 
disease. 

The rate constants of the various parts of 
the curves were then determined as follows. 
The raw data from the graphic recordings 
were replotted on semilogarithmic paper. 
From the descending parts of the curve the 
rate constants were calculated graphically. 
The ascending phases of the curves were 
examined on the arithmetic plot and the 
tangents to the curve at each point were 
estimated by means of a mirror device.® 
These tangents were in turn plotted on 
semilogarithmic paper and rate constants 
were determined from them. 

Ten patients with normal kidney func- 
tion and Io patients with abnormal func- 
tion were so studied with each kidney ana- 
lyzed separately. Analysis of the rate con- 
stants from normal to abnormal kidneys 
showed trends which appear to be most 
promising for the establishment of mean- 
ingful criteria for normal and abnormal uni- 
lateral kidney function. 

Finally, using a planimeter, the areas 
under each of these parts of the curve were 
calculated. Subsequent analysis revealed 
trends characterizing the various parts of 
the curve for the normal and abnormal kid- 
ney. These did not achieve the status of 
significant difference for the groups studied. 

At present, additional study on the cal- 
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Fic. 1. (4) Set-up for radioisotope renography. 
Following the intravenous injection of I'*' labeled 
diodrast, scintillation detectors are placed over the 
right and left renal areas and simultaneous trac- 
ings of renal uptake are recorded by two rate 
meters and a recording device. (B) Detail of the 
tube stand showing the angular scales for record- 
ing tube positions. 
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culation of the renal constants is being car- 
ried out on a selected group of patients. 
This may permit the calculation of uni- 
lateral renal clearances from the reno- 
graphic data. These data will be reported at 
a future date. 


CLINICAL EVALUATION 
MATERIAL AND METHOD 

It was the aim of this study to investi- 
gate the general clinical utility of the radio- 
isotope renogram in various renal diseases 
and in medical conditions where the kid- 
neys may be involved. The clinical material 
included cases from the inpatient and out- 
patient services of The New York Hospital 
and patients referred from affliated institu- 
tions. 

We have performed a total of 234 bi- 
lateral radiorenographic examinations upon 
190 patients. These cases were divided into 
the following six categories: (a) normal, 57 
cases; (b) nephrectomies, 14 cases; (c) uni- 
lateral renal disease, 32 cases; (d) hyper- 
tensive disease, 54 cases; (e) nephritis and 
other renal diseases, 20 cases; and (f) mis- 
cellaneous renal diseases, 13 cases. 

In an effort to determine the contribu- 
tion of the radioisotope renogram in each 
case, the renogram, the intravenous pye- 
logram, and the patient’s record were 
separately evaluated by different observers, 
each without reference to data other than 


the specific item under scrutiny. The chief 


reporter for each category was the team 
member considered to be the most experi- 
enced in interpreting that type of findings. 
The three reports from each case were then 
correlated with available data to determine 
the contribution of the radiorenogram. 
Each renographic report evaluated the vas- 
cular, secretory, and excretory phases of the 
renogram for the right and left kidneys, 
compared the right and left renograms, and 
reported a final impression. 

The first 130 cases were so studied but in 
instances obvious technical difficulties 
were present and these 7 cases were ex- 
cluded. Thus, the substance of this study 
concerned 123 nearly consecutive cases. 
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Fic 2. Case No. 407202. (4) Intravenous pyelogram 
shows absent right kidney and calycectasia on 
the left. (B) Radiorenogram was interpreted as 
showing bilateral abnormal function. 


RESULTS 

As can be seen in Table 1, there was good 
agreement in essentially 80 per cent of the 
cases. This is substantially the same as the 
figure of 85 per cent of Winter e¢ a/.'° A dis- 
cussion of the types of discrepancies found 
in this series follows. These 25 discrepancies 
are summarized in Table 11. 

We had hoped that the sensitivity of the 
radiorenogram would permit demonstra- 
tion of abnormalities that would not be 
clear by intravenous pyelography. In 1 
case (No. 407202) the patient had had a 
nephrectomy, yet the radiorenogram was 
interpreted as showing bilateral abnormal 
function—not absence of a kidney (Fig. 2, 
A and B). In another case (No. 748668) the 
left kidney was definitely small (Fig. 34) 
but the radiorenogram appeared normal for 
both sides (Fig. 38). Three patients (No. 
536354, No. 749474; and No. 265371) hada 
mild unilateral hydronephrosis but the 
radiodiodrast studies showed no abnor- 
mality (Fig. 4, 4 and B; 5, 4 and B; and 6, 
A and B). Evidently the isotope study was 
not sensitive enough in these cases, yet in- 
travenous pyelography was. The pyelo- 
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COMPARISON 


Ty pe of Case 


Normal Kidneys 


No. 


Unilateral Renal Disease 


Bilateral Renal Disease 
Hypertensive Disease 
Total 


* Calculated as the percentag 
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TABLE | 


RADIOISOTOPE RENOGRAPHY WITH INTRAVENOUS 


PYELOGRAPHY AND CLINICAL FINDINGS 


of Cases 


Discrepancy Agreement 
Discrepancies | Agreements : 
(per cent per cent 
9 44 16.9 83.1 
29 9.4 go .6 
4 7 30.3 03.7 
g 22 z fyf 
_* 


a 3 
sient 
a. 
a 
a Fic. 4. Case No. 536354. (4) Intravenous pyelogram 
shows left hydronephrosis and a nephrogram ef- 
Fic. 3. Case No. 748668. (4) Intravenous pyelogram fect of the right kidney. (B) The radiorenogram 
shows a small left kidney. (B) Radiorenogram was was interpreted as “poorly functioning right 


interpreted as bilaterally normal, 


kidney and probably normal left kidney.” 
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TABLE II 


rYPES OF DISCREPANCIES BETWEEN RADIOISOTOPE RENOGRAPHY 
AND INTRAVENOUS PYELOGRAPHY 


N.Y. Hospital Radioi R No. of 
. ave s Pyelogr adioisotope Renogr 
Patient No. ntravenous F yelogram 1dioisotope Kenogram Cases 
407202 Nephrectomy Abnormal bilaterally I 
748668 Small kidney unilaterally Normal bilaterally 
536354 Hydronephrosis unilaterally Normal bilaterally 3 

749474 Hydronephrosis unilaterally Normal bilaterally 
265371 Hydronephrosis unilaterally Normal bilaterally 
787724 Pyelonephritis unilaterally Normal bilaterally 2 
697862 Pyelonephritis unilaterally Normal bilaterally 
735975 Calycectasia unilaterally Normal bilaterally 2 
611092 Calycectasia unilaterally Normal bilaterally 
320451 Abnormal (poor function) unilaterally Abnormal unilaterally I 
(right) (left) 
$ 30950 Abnormal (poor function) unilaterally Abnormal bilaterally 2 
722725 Abnormal (poor function) unilaterally Abnormal bilaterally 
344962 Normal bilaterally Abnormal bilaterally 3 
780359 Normal bilaterally Abnormal bilaterally 
792239 Normal bilaterally Abnormal bilaterally 
771590 Normal bilaterally Abnormal unilaterally 10 
791363 Normal bilaterally Abnormal unilaterally 
655513 Norma! bilaterally Abnormal! unilaterally 
773715 Normal bilaterally Abnormal unilaterally 
757097 Normal bilaterally Abnormal unilaterally 
704230 Normal bilaterally Abnorma! unilaterally 
720444 Normal bilaterally Abnormal unilaterally 
148060 Normal bilaterally Abnormal unilaterally 
795767 Normal bilaterally Abnormal unilaterally 
678749 Normal bilaterally Abnormal unilaterally 
Total 25 


grams absolutely demonstrated that these 
abnormalities were present, regardless of 
any other confirmatory tests. Although 
these abnormalities would seem to be 
within the scope of isotope renography, it 
did not show them in these § cases. 

In 2 cases (No. 787724 and No. 697862) 
the pyelograms strongly suggested uni- 
lateral pyelonephritis and the clinical data 
indicated the same, yet the radiorenograms 
appeared normal. One patient (No. 320451) 
had poor function of the right kidney dem- 


onstrated by intravenous pyelography 
while the isotope study showed abnormal 
function only in the left kidney. Calycec- 
tasia was found by pyelography to be pres- 
ent unilaterally in 2 patients (No. 735975 
and No. 611092) whose radiorenograms 
were bilaterally normal. In these 5 cases 
the advantage seems to be with the pyelo- 
graphic (and clinical) evidence. Although 
the discrepancies were not great, radio- 
renography lacked the hoped-for sensitiv- 
ity. 
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Thus it appeared to us that radiorenogra- 
phy failed within its purview to demon- 
strate an abnormality in 10 cases in which 
pyelography did reveal a deviation from 
normal. Intravenous pyelography also dis- 
closed several abnormalities that radio- 
renography cannot be expected to show, 
i.e., calculi in 2 cases, a vesical neoplasm in 
2 cases, tuberculosis in 1, a malrotated kid- 
ney, and a suspiciously small kidney in an- 
other case. 

On the other hand, decreased function 
was noted only unilaterally in 2 cases (No. 
530950 and No. 722725) in which the iso- 
tope study showed bilateral abnormal 
function. Also, there were 3 cases (No. 


+ 
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Fic. 5. Case No. 749474. (4) Intravenous pyelogram 
shows mild right hydronephrosis. (B) Radioreno- 
gram was interpreted as showing no abnormality. 
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RIGHT 
% 
+ 2 
2 
B 
Kic. 6. Case No. 265371. (4) Intravenous pyelo- 


gram shows left hydronephrosis. (B) Radioreno- 
gram was interpreted as showing no abnormality. 


344962, No. 780359, and No. 792239) in 
which the intravenous pyelograms were bi- 
laterally normal but the radiodiodrast ex- 
amination indicated abnormal function bi- 
laterally. 

Finally, there were 10 cases in which the 
intravenous pyelograms were bilaterally 
normal but the radiorenograms indicated a 
unilateral abnormality. Six of these 10 have 
been re-examined by intravenous pyelogra- 
phy and isotopic renography. All 6 had 
consistently normal blood urea nitrogens. 
Pyelographic remained un- 
changed. Four of the cases with abnormal 
radiorenographic tracings had reverted to 
normal. (Many of the original deviations 


evidence 


were not great.) In 2 cases, however, the 
persistent unilateral abnormality was still 
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indicated by the radiodiodrast study; and 
the possibility remains, too, that the 4 pa- 
tients not restudied may have a unilateral 
abnormality. Thus it is possible that we 
have detected by means of the radioreno- 
gram a maximum of 6 cases of unilateral 
abnormalities not indicated by intravenous 
pyelography in this group of 10 cases. 

Of the entire discrepancy group there 
are, therefore, 15 cases in which radioren- 
ography might have revealed a significant 
abnormality which was not evident by 
intravenous pyelography. 

Since the 25 cases of discrepancy com- 
prised a critical group, an attempt was 
made to recall these patients. Seven did not 
answer and the possibility remains that the 
most significant cases have not been re- 
evaluated. Eighteen patients returned and 
each had a repeat radiorenogram and 
intravenous pyelogram, and also a urea 
clearance test. The data thus obtained 
were again submitted to three separate ob- 
servers, as before, and then a correlation 
was made. 

In 5 of the 18 cases in which a re-study 
was made, intravenous pyelograms re- 
mained normal but the unilaterally abnor- 
mal radiorenograms of the first examina- 
tion were no longer pathologic at the second 
testing. In an additional 2 cases, pyelogra- 
phy consistently indicated a_ unilateral 
lesion while the radiorenograms showed a 
change from bilateral abnormality to bi- 
lateral normality. In these 7 cases the 


radiorenogram was too inconsistent to be of 


diagnostic value. In another 4 cases, the 
radiorenogram was consistently normal, 
while the original abnormality suggested 
by intravenous pyelography was not noted 
at the second testing. (Some had had im- 
portant therapy in the interval.) Accord- 
ingly, in these 11 cases radiorenography 
had no advantage over intravenous pyel- 
ography. The remaining 7 out- 
lined in Table 111: 2 are quite inconclusive; 
2 are somewhat unfavorable to the isotopic 
method; and 3 suggest that the radioreno- 
gram did show abnormalities not indicated 
by intravenous pyelography. 


cases are 
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REPORT OF A CASE 


In addition to the above groups of pa- 
tients, we have had another case illustrat- 
ing the possibility of discrepancy between 
radioisotope renography and other meth- 
ods of examination. 


Case No. 853401. A forty year old white male 
entered the hospital because of right sided 
weakness and slurred speech. He had a history 
of hypertension of seventeen years’ duration. 
Physical examination revealed a blood pressure 
of 240/120. Speech was slurred and thickened. 
There was moderate loss of power in the right 
upper and lower extremities. Some hypereflexia 
was present on the right and the abdominal re- 
flex was absent on this side. The Babinski test 
was negative. A lumbar puncture showed nor- 
mal manometric pressure and clear, colorless 
fluid. Blood count, urinalysis, Mazzini’s test, 
blood chemistry and urea clearance tests were 
noncontributory. The neurosurgical consultant 
believed that symptoms might be due to occlu- 
sion of the left carotid artery. The left neck was 
explored but a left carotid arteriogram and 
biopsy of the lymph node proved negative. 
Postoperatively, the patient continued having 
attacks of right sided weakness. A medical con- 
sultant advised investigation of the kidneys and 
aorta, since elevated blood pressure might be 
secondary to renal vascular disease. A radio- 
isotope renogram (Fig. 7B) showed a prompt 
initial rise of both renal curves suggesting intact 
renal vascular function. There was no reno- 
graphic evidence of hypovascularity of either 
kidney. The secretory and excretory phases of 
the renogram were also normal. However, a 
percutaneous femoral arteriogram (Fig. 7/4) 
showed an annular stenotic lesion of the left 
renal artery with aneurysmal dilatation distal 
to the narrowing. The right renal artery was 
normal. The patient was again explored and the 
findings of arteriography were confirmed. A 
renal artery bypass procedure was done using 
a 3/16 inch teflon graft to form an end to side 
anastomosis between the aorta and the left 
renal artery distal to the occlusion. The pres- 
sures recorded at operation were as follows: 


Aorta Left Renal Artery 
Pre-bypass 162/112 (50) 138/102 (36) 
Post-bypass 162/106 (56) 140/58 (52) 


Postoperatively, the patient’s blood pressure 
fell to 140/100. His speech and gait improved, 
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RESULTS OF RE-EXAMINATION 


INTRAVENOUS PYELOGRAPHY AND RADIOISOTOPE 


p 
atient 
nation Intravenous Pyelogram 


Number No 


Bilaterally normal 
3449602 
2 Right: normal; left: ce 
formed relvis 
Right: calycectasia: left: 
negative 
735975 
2 Right: negative; left: ca 
lycectasia 
Right: nephrectomy; left: 
chronic pyelonephritis 
407202 


2 Right: nephrectomy; left: 
tuberculous pyelonephritis 


Right: nephrogram; left: 


I hydronephrosis, py elone 
phritis 
§ 30354 
2 Right: nonfunction; left: 


poor function 


Bilaterally negative 


The Radi 1S¢ ytope Rene gram 


Radioisot pe 
Renogram 


Bilaterally abnormal 


Bilaterally abnormal 


Bilaterally normal 


Bilaterally normal 


Bilaterally abnormal 


Right: abnormal: 
left: normal 


Right: poor function; 
left: negative 


Right: abnormal: 
left: negative 


Right: hypoplastic; 
left: negative 


4 


IN CASES SHOWING LCISCREPANCY BETWEEN 


RENOGRAPHY 


Consistent . 
Comment 
indings 


The variations appear 


Neither inconclusive and incon 
sistent 
Radi The variations appear 


renogram Ince ynclusiv e and incon 


sistent 


The radiorenogram did 
not indicate total ab 
sence of the right kid 

Intravenous ney. The moderately 

proved 


left kidney seemed ab 


pye'ogram | tuberculous 
normal! by 1S¢ topic study 
only once in two ex 


aminations 


The hydronephrosis on 
Radio the left was not sug 


1 


renogram | gested by the radio 


renogram 


The radiorenogram mav 
Both have detected a un! 


14.23 
2 Bilaterally- negative Right: abnormal; lateral abnormality 
left: negative 
Right: poor function; 
I Bilaterally negative left: negative The radiorenogram may 
757097 Both have detected a un 
2 Bilaterally negative Right: abnormal: lateral abnormality 
left: negative 
Bilaterally negative Bilaterally abnormal The radiorenogram may 
780309 Both have detected a bilat 
2 Bilaterally negative Bilaterally abnormal eral abnormality 


and he was discharged to 
ambulatory basis. 


DISCUSSION 


We have attempted to assess the role of 
radioisotope renography 


be followed on an evaluation of patients suspected of having 
various renal diseases or disorders. Our re- 
sults, indicating that the radiorenographic 
findings agree with conventional tests in 
79.7 per cent of cases and differ in 20.3 per 


in the clinical cent, were substantially similar to the ex 
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Fic. 7. (4) Femoral arteriogram shows stenotic 


lesion of the left renal artery. (B) Radiorenogram 


shows no evidence of diminished vascular phase of 


the left kidney. 


perience of Winter e¢ a/.!° who reported an 
agreement in 85 per cent. 

Our studies suggest that in a small minor- 
ity of cases the radioisotope renogram may 
reveal important abnormalities not shown 
by intravenous pyelography. However, 
only 15 of the 130 cases, or 12 per cent, fell 
in this category. There were 7 other cases in 
which radiorenography may have been 
superior to pyelography but, unfortu- 
nately, repeat studies could not be made 
for confirmation. On the other hand, intra- 
venous pyelography was clearly more re- 
liable in a larger number of cases and, fur- 
thermore, revealed abnormalities 
which the radiorenogram cannot be ex- 
pected to show. Accordingly, we do not feel 
that radiorenography was a highly reliable 
screening test, as it did not detect a signifi- 
cant number of major abnormalities. 

From the practical point of view, the 
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equipment for the radiodiodrast studies was 
relatively expensive and demanded con- 
siderable technical proficiency. Although 
the equipment had been well standardized 
and the technician thoroughly instructed, 
twenty to thirty minutes were still required 
for each testing, even when the procedure 
was carried through in assembly-line fash- 
ion. The time consumed was thus little 
different from that required for screening 
intravenous pyelography. 

We cannot claim great proficiency in the 
interpretations but we do wish to stress 
that these were made conscientiously. We 
did hope from the outset that radioren- 
ography would prove to be a valuable addi- 
tion to the urologist’s armamentarium. We 
realize that this is not an exhaustive study, 
but it was our intent to assay the method 
grossly as a screening test. We shall prob- 
ably test the method further in certain 
highly selected cases, but had we had this 
information earlier we would not have em- 
ployed radioisotope renography. 

It is, therefore, our conclusion that radio- 
isotope renography, in its current state of 
development, must be regarded provision- 
ally and the main reliance must still be 
placed on conventional renal function tests. 


SUMMARY 


From a clinical experience of 234 radio- 
diodrast renograms in 1g0 patients sus- 
pected of having renal disease, 123 nearly 
consecutive and technically adequate cases 
were selected for a comparison between the 
interpretation of these renograms and the 
interpretations from intravenous pyelogra- 
phy (and clinical data, to a lesser extent). 
General agreement existed in nearly 80 
per cent. In 10 cases, or 9 per cent, it ap- 
peared that radiorenography failed to re- 
veal an abnormality which the method 
could reasonably be. expected to demon- 
strate, and which intravenous pyelography 
did reveal. In 15 cases, or 12 per cent, the 
radiorenogram might possibly have shown 
an abnormality which was not evident on 
the intravenous pyelogram. Eighteen of the 
patients in the 25 instances of discrepancy 
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were restudied by the same methods, and 
in only 3 of these (or 2.4 per cent of the 


I 


23) did it appear likely that the examina- 


tion with radiodiodrast revealed an abnor- 
mality not found by intravenous pyelogra- 
phy. 


Nathan Poker, M.D. 
Department of Radiology 
The New York Hospital 


Cornell Medical Center 


525 East 68th Street 
New York 21, New York 


The authors express their thanks to Mr. 


David Scal for technical assistance. 
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PERIURETERAL FIBROSIS 


By HOMER L. TWIGG, Jr., M.D. 


WASHINGTON, D.C. 


ITHIN the past few years a new 

clinical entity, frequently called peri- 
ureteral fibrosis, has become recognized. 
It is characterized by a retroperitoneal in- 
flammatory mass having a definite histo- 
logic picture and producing a progressive 
obstruction of the upper urinary tract. 


Since Ormond’s first paper in 1948,'° 
there have been 36 well documented cases 
reported in the is the 


purpose of this article to review these cases 
and to present our experience with 4 addi- 
tional cases. In doing so, it is hoped to 
establish a pattern whereby one who is 
familiar with the clinical picture and the 
roentgenographic findings may arrive at a 
diagnosis. 


REVIEW OF CASES 


The following statistics include our 4 
cases as well as those already reported in 
the literature. Of the 40 cases 31 were 
males and g females (Table 1). For the 
males the age range was from twenty-four 
to seventy-five years and for the females 
from twenty-three to fifty-six. The average 


age for the entire group was 43.7 years. Of 


the total, 36 cases were Caucasian and 4 
Negro. 

[t is significant that the chief complaint 
in all but 7 patients was some type of pain 
(Table 11). Back pain was the most fre- 
quent. This varied in intensity and in only 
one did it radiate into the lower extremities. 
Ten had left flank pain which often radi- 


TABLE | 


40 CASES OF PERIURETERAL FIBROSIS 
(360 WHITE, 4 NEGRO) 


Age Range Average Age 


Sex No. 
(yr_) \yfr.) 
M | 24 5 
9 23-56 
43 


TABLe II 


CHIEF COMPLAINTS 


No. of 

Cases 
Back pain 12 
Left flank pain 10 
Abdominal pain 8 
Right flank pain 3 
Edema of lower extremity 2 
Lower extremity pain I 
Polydipsia and polyuria 
Fever and chills I 
Bloody urine I 
Anuria 


Duration of Symptoms 
Five hours to forty-two months (av- 
erage 7.3 months) 


ated as renal colic and was associated with 
abdominal pain. The abdominal pain was 
usually vague at first but of increasing in- 


tensity and had no specific location. It is of 


note that only one patient presented ini- 
tially with the sudden 
anuria; however, this is a frequent occur- 


rence in many cases later in the course of 


the illness. The duration of symptoms was 
from five hours to forty-two months with 
an average of 7.3 months. 

The symptoms associated with the dis- 
ease were quite varied (Table 11). Those 
related to the gastrointestinal tract were 
most common. Vomiting and abdominal 
pain head the list and the others follow as 
noted. The paucity of urinary symptoms is 
remarkable. 

A study of the past diseases and previous 
surgery reveals nothing of significance 
(Table 1v). None of the diseases occurred 
with sufficient frequency to be implicated 
as an etiologic factor. Likewise, the previ- 
ous surgery did not seem related to the 
present illness. One should be cautioned, 
however, to beware of red herrings in the 
work-up of the patient. It is not uncommon 
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TABLE III 


ASSOCIATED SYMPTOMS 


No. of Cases 


Vomiting 12 
Abdominal pain 9 
Nausea 
Weight loss 0 
Malaise and fatigue 6 
Constipation 5 
Abdominal distention 4 
Kever 4 


Anorexia 
Diarrhea 
Edema 2 
requency 2 


for the patient’s symptoms to be attributed 
to a duodenal ulcer or arthritis and further 
investigation not done until it becomes 
more obvious that something else is wrong. 


One patient had a hysterectomy and an- 


other a laminectomy during the course of 


the illness before the diagnosis of peri- 
ureteral fibrosis was made. 

The physical examination rarely helped 
to establish the diagnosis (Table v). Ten 
patients had costovertebral angle tender- 


TABLE IV 


PAST DISEASES OF SIGNIFICANCE 


OR PREVIOUS SURGERY 


No. ot 
Cases 
Past Diseases 
Duodenal ulcer 3 
Bacillary dysentery 3 
Abdominal trauma 2 
Ulcerative colitis 
Reticulum cell sarcoma I 
Diabetes I 
Mammary carcinoma I 
Previous Surgery 
Cholecystectomy 4 
Gastrectomy 
Nephrectomy I 
Appendectomy I 
Hysterectomy I 
Radical mastectomy I 
Laminectomy 


Laparotomy I 


Periureteral Fibrosis 


TABLE V 


FINDINGS ON PHYSICAL EXAMINATION 


No. of 

Cases 
Costovertebral angle tenderness 
High blood pressure 
Fever 4 
Palpable mass 3 
Edema of lower extremities 2 
Decreased femoral pulse I 
Hepatomegaly 
Jaundice I 


Prostatic enlargement 


Inguinal hernia 


ness and 8 had a mildly elevated blood pres- 
sure. Only 4 had fever which usually was 
low grade, and just 3 had a palpable mass. 

The laboratory data give us a little help 
(Table v1). Most of the 23 cases in which 
the urinalysis was reported showed either 
red blood cells or white blood cells, and 


TaBLe VI 


LABORATORY DATA 


No. of 
Cases 
Urinalysis (23 cases 
white blood cells few to many 1} 
red blood ceils (few to many 
albumin 
porphyria 
normal 
Blood Urea Nitrogen or Nonprotein Ni 
trogen (24 cases 
elevated 2 
normal 4 
Hemoglobin and Hematocrit 
decreased in most cases 
Sedimentation Rate 
elevated in all reported cases 
White Blood Cell Count 
8 ,OCOO—-1g9 ,00 
Pyelonephritis 
proved 18 
not ruled out 1d 
definitely not present 4 
recurred following surgery 
Anuria 
at some stage 14 
definitely not present 7 
unknown 9 
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only 3 were normal. The blood urea nitro- 
gen was elevated in 20 of 24 cases reported. 
One was as high as 240 mg. per cent. The 
hemoglobin and hematocrit were decreased 
in most cases reported, with only one being 
normal. In 18 cases pyelonephritis was 
proved either by pathologic examination of 
the surgical specimen or urine culture, and 
in another 18 cases it was not ruled out. 
Five had a recurrent pyelonephritis follow- 
ing surgery. Anuria was present at some 
stage in the course of the disease in 14 pa- 
tients. This is attributed to the loss of per- 
istalsis in the ureter, which prevents the 
passage of urine into the bladder. 

The findings of the intravenous pyelo- 
grams were reported in 24 cases (Table 
vit). Eleven patients had a normal intra- 
venous pyelogram two weeks to six months 
prior to the diagnosis. Nine had bilateral 
pathology consisting of either obstruction, 
hydronephrosis or failure of the contrast 
medium to be excreted. Eight had these 
findings on the left side only and 5 on the 
right side. Two patients had normal studies 
at the time of diagnosis. Thirty-one patients 
had retrograde pyelographies. Seventeen of 
the pyelograms showed bilateral involve- 
ment; 8 left sided involvement only and 6 
showed involvement of the right side alone, 


TABLE VII 


ROENTGEN FINDINGS 


No. of 
Cases 
Intravenous Pyelograms (24 cases) 
Normal two weeks to six months prior 
to diagnosis 
Bilateral pathology 9 
Left side pathology x 
Right side pathology 5 
Normal at time of diagnosis 2 
Retrograde Pyelograms (31 cases) 
Bilateral pathology 17 
Left side pathology 8 
Right side pathology 6 


Gastrointestinal Series (9 cases) all normal 
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There are several consistent findings on the 
pyelograms that should be mentioned. 
First, there is a hydronephrosis with a 
hydroureter in the upper third. This dilated 
portion tapers gradually to a smooth cone- 
like narrowing in the mid-ureter at the 
point of the segmental constriction. This 
portion of the ureter is frequently pulled 
towards the midline and may even lie 
medial to the lateral border of the vertebral 
bodies. As the process rarely advances be- 
low the brim of the pelvis, the distal por- 
tion of the ureter is normal. Good uretero- 
grams are essential, for inadequate filling of 
a hydroureter can simulate the disease. An- 
other clue to the diagnosis is the sudden loss 
of function of a kidney that was previously 
known to show a normal excretion on a re- 
cent intravenous pyelogram. An oblitera- 
tion of the normal fat lines which outline 
retroperitoneal structures, particularly the 
psoas border, should be looked for. 

The involvement was bilateral in 23 
cases; in 17 both sides were involved at the 
same time, while 6 had involvement first of 
one side and then subsequent progression 
to the other. Nine cases had the right side 
involved only and 8 the left side alone. The 
degree of involvement was not always the 
same on each side. 


PATHOLOGY 


At operation, the process is seen as a 
dense fibrous plaque which may involve 
only a small segment of the ureter or may 
extend all the way from the kidneys to the 
sacrum. The area between the bifurcation 
of the aorta and the brim of the pelvis is the 
site most commonly involved. The ureter 
is surrounded and compressed by the mass, 
and the fibrous tissue may actually invade 
the wall. The mass rarely extends signifi- 
cantly lateral to the ureters. 

Microscopically, the mass is composed of 
dense fibrous connective tissue with scat- 
tered foci of chronic inflammatory cells, 
predominantly lymphocytes (Fig. 1). It 
has the general nature of a scar or keloid. 
The ureter occasionally shows a mild reac- 
tion in the submucosa and muscularis with 


42) 


Vor. 84, No. 5 


Periureteral Fibrosis 879 


Fic. 1. Tissue removed from Case 111 shows marked fibroblastic proliferation and collagen bundle formation. 


replacement of muscle bundles by fibrous 
connective tissue. 


THERAPY 


The principles of therapy are to relieve 
the obstruction by providing adequate 
drainage and to preserve renal tissue. Ure- 
terolysis was the most frequent operation 
performed with removal of part or all of the 
fibrous tissue. In the acute phase of the dis- 
ease, it is best to perform a nephrostomy so 
that there is adequate drainage before cor- 
rective surgery is attempted. The ureter is 
freed and the posterior parietal peritoneum 
is frequently attached to the psoas muscle, 
thereby providing a barrier for the ureter 
which is displaced laterally. If the process 
has invaded the ureter, a localized resection 
and plastic repair may be done. Six of the 
patients, in this series have had a neph- 
rectomy. 

Roentgen therapy was given in 5 
cases.”:*:18.19.25 "The tumor dose was usually 


between 300 and 800 r. One patient had 
560 r delivered through two portals in six 
weeks and had symptomatic improvement 
after the third week of therapy.'* Another 
patient had 300 r bilaterally with tempo- 


rary improvement but obstructive symp- 
toms returned and surgery was required.” 
A patient treated after a bilateral uretero- 
lysis showed symptomatic improvement 
but this may well have been the result of 
surgery rather than roentgen therapy. One 
patient was given 4,842-6,000 r in forty- 
five days for what was thought to be a 
tumor.’ The symptoms disappeared. The 
fifth patient received 840 r following a 
nephrostomy.” Three months later he had a 
bilateral ureterolysis. Biopsy at this time 
showed no change from that taken at the 
previous operation. 

Despite these isolated cases in which im- 
provement following roentgen therapy was 
reported, it is felt that the known long term 
biologic effects of ionizing radiations limit 
their role in the treatment of this disease. 

Very little information is available on the 
follow-up of these patients. One patient 
has been followed for six years.”* Two are 
well after four years. Two other cases were 
living and well after three years and § after 
two years. There have been 6 deaths. Only 
time and additional cases will give us an 
accurate picture of the eventual course of 
this disease. 
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REPORT OF CASES 

Case 1. This patient was a seventy-five year 
old white male, who for ten weeks prior to his 
admission had intermittent fever and chills for 
which he was hospitalized on two occasions. 
Each time a urologic work-up was normal 
(Fig. 24). The patient had a 30 pound weight 
loss during this time and anorexia. On his third 
admission, physical examination revealed a 
well developed, well nourished, pale, chronically 
ill male with a temperature of 100°F. A Io cm. 
ill-defined mass was felt to the left of the um- 
bilicus. Urinalysis showed specific gravities 
ranging between 1.010 and 1.018, and albumin 
from a trace to 3 plus. The sediment showed 
s—10 red blood cells and 16-17 white blood cells 
per high power field. The sedimentation rate 
was 29 mm./hr. and the hematocrit was 29. The 
white blood cell count was 20,000 without a 
shift. The blood urea nitrogen was 20 mg./100 
ml. A plain roentgenogram of the abdomen 
showed an obliteration of the upper psoas sha- 
dow on the left side adjacent to the renal pelvis 
(Fig. 2B). An intravenous pyelogram revealed 
poor excretion of the contrast medium on this 
side (Fig. 2C). A retrograde pyelogram showed 
a hydronephrosis and a dilatation of the upper 
portion of the ureter (Fig. 2D). The right side 
was normal. The preoperative diagnosis was 
that of malignancy but at surgery the ureter 
was found to be embedded in a mass of dense 
fibrous inflammatory tissue extending from and 
involving the lower pole of the kidney to the 
brim of the pelvis. A nephrectomy along with 
removal of the entire mass was done. The pa- 
tient made an uneventful recovery and was dis- 
charged afebrile and asymptomatic. He died one 
year later of a myocardial infarction. The 
pathologic report of the surgical specimen re- 
vealed acute pyelonephritis. The ureter was 
surrounded by chronic inflammatory tissue 
with a large amount of fibrous proliferation and 
scattered chronic inflammatory cells. 


Comment. This patient is the oldest case 
reported and is unusual in that at no time 
did he have pain of any kind. His predomi- 
nant feature was a low grade fever of un- 
known origin of several months’ duration 
which later became associated with an ab- 
dominal mass and ureteral obstruction. 

Case 11. This is the case of a fifty-four year 
old white male, who for two months prior to ad- 
mission had intermittent cramping lower ab- 
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dominal pain radiating laterally to the iliac 
crests. One month prior to admission, he had a 
transurethral prostatectomy at another hospi- 
tal. Three days prior to admission, he devel- 
oped sharp severe pains in the left flank radiat- 
ing into the left lower quadrant. Retrograde 
pyelograms showed an enlarged left kidney with 
some caliectasis and dilatation of the upper 
portion of the ureter (Fig. 34). The right side 
also showed a degree of hydronephrosis. He 
was treated for pyelonephritis and discharged 
for a period of prolonged antibiotic therapy. 
His appetite remained poor and he lost 20 
pounds. Six weeks later, he was re-admitted 
with complete anuria along with a sudden on- 
set of nausea and vomiting. A mass was felt in 
the left upper quadrant. The urine revealed 
many leukocytes and a positive glitter cell 
preparation. The hematocrit was 36 and the 
blood urea nitrogen 42 mg./100 ml. Surgical 
exploration was performed and the ureter and 
aorta were found to be contained in a dense 
fibrous sheath. The ureter was freed and a plas- 
tic repair was done on a 3 cm. narrowed seg- 
ment. The T-tube was left in eight weeks. Sub- 
pyelograms several months later 
showed an increase in the hydronephrosis of 
the right kidney with obstruction of the ureter 
(Fig. 3B). The patient was re-explored and the 
same condition was found on this side involving 
the ureter and vena cava. A pyeloureteroplasty 
was performed. Follow-up pyelograms have 
shown only minimal dilatation of the collecting 
systems (Fig. 3C). The patient is completely 
rehabilitated now, which is over three years 
since his last surgery. 


sequent 


Comment. This case demonstrates the 
progressive nature of the disease. It also 
suggests that pyelonephritis and ureteritis 
play a part in the etiology. The excellent 
therapeutic result is a tribute to modern 
urologic surgery. 


Case 111. This is the case of a forty-four year 
old physician, admitted with polydipsia and 
polyuria of three weeks’ duration along with an 
elevated blood pressure. Three years prior to 
admission he had a left nephrectomy for a hy- 
pernephroma. At this operation, in addition to 
the adenocarcinoma of the kidney, there was 
found an extremely thick capsule of scar tissue 
in the posterior bed. Biopsies of this tissue re- 
vealed fibroblastic proliferation but no tumor 
tissue. The physical examination was not re- 
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Fic. 2. Case 1. (4) A normal intravenous pyelogram on September 19, 1957. (B and C) Note obliteration of 
the upper portion of the left psoas border by an ill-defined mass and the poor excretion shown on the 
intravenous pyelogram (C). (D) Retrograde pyelogram shows a left hydronephrosis and dilatation of the 
upper portion of the ureter. 
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markable except for a 170/120 blood pressure. 
A right retrograde pyelogram showed marked 
dilatation of the pelvis and calyces and a medial 
displacement of the ureter. There was an ob- 
struction to the passage of the catheter at 
about 20 cm. (Fig. 4). Because of the previous 
history of hypernephroma, an extension to the 
contralateral side was considered a strong pos- 
sibility and there was much discussion about 
the relative advisability of an exploratory oper- 
ation versus radiation therapy. At surgery the 
ureter was bound in dense fibrous tissue at the 
level of the second and third lumbar vertebrae. 
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The ureter was freed and much of the fibrotic 
tissue was removed. The patient’s polydipsia 
disappeared immediately postoperatively and 
the blood pressure returned to normal. At this 
time, almost four years later, the patient is 
back in practice and asymptomatic. The excre- 
tory urogram is completely normal. 


Comment. This case is interesting be- 
cause of the development of the patient’s 
nephrogenic syndrome of hypertension, 
polydipsia and polyuria. Here again, the 
progressive nature of the disease is demon- 


Fic. 3. Case u. (4) Retrograde pyelogram 
showing bilateral hydronephrosis and 
dilatation of the upper portion of each 
ureter. (B) Improvement on the left side 
following an ureterolysis and plastic re- 
pair on this side. Note increasing hydro- 
nephrosis of the right kidney. (C) Subse- 
quent pyelogram after a pyelouretero- 
plasty was performed on the right. Min- 
imal caliectasis remains. 
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Fic. 4. Case tr. Retrograde pyelogram showing 
hydronephrosis of the right kidney and medial 
displacement of the ureter. 


strated by the subsequent involvement of 
the contralateral side three years following 
its diagnosis on one side. 


Case Iv. This thirty-five year old Negro male 
was admitted with the chief complaint of inter- 
mittent low back pain for several years follow- 
ing an automobile accident, Six weeks prior to 
admission, he developed bilateral costoverte- 
bral angle pain radiating into the testes. This 
was associated with dysuria. Physical exami- 
nation revealed a left costovertebral angle 
tenderness and a fullness in the left flank. 
Urinalysis showed a few white blood cells 
and 1-3 red blood cells per high power field. 
Cultures were negative. Roentgenograms of the 
lumbar spine were negative. An intravenous 
pyelogram showed a moderate left hydrone- 
phrosis and dilatation of the upper third of the 
ureter (Fig. 54). The right side was normal. A 
retrograde study confirmed the findings on the 
left. A previous intravenous pyelogram at 
another hospital two months prior to admission 
was reported as normal. At surgery the upper 
portion of the ureter was found encased in a 
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hard fibrotic mass. A ureterolysis was per- 
formed. A follow-up pyelogram two months 
later showed normal collecting systems bilat- 
erally with lateral deviation of the ureter at L3 
which was secondary to the operation (Fig. 5B). 


DISCUSSION 

The etiology of periureteral fibrosis is 
unknown. Many suspect it to be idiopathic. 
Others consider it a vasculitis or collagen 
disease. The frequent association of pye- 
lonephritis with periureteral fibrosis is 
striking and points to an infectious eti- 
ology. However, this may well be the result 
of the obstruction rather than a cause of it. 
One group believes it to begin as an in- 
flammation of Gerota’s fascia and they 
term the disease renal fascitis. A con- 
sideration of the anatomic area involved 
shows us that the abdominal aorta, vena 
cava and ureters lie within a fascial com- 
partment. This is formed by the renal fascia 
that is continuous laterally with the sub- 
peritoneal fascia. Medially it divides into 
an anterior and posterior lamina, which 
unite with the same layers on the opposite 
side. Within this same space are the para- 
aortic lymph nodes which receive drainage 
from the genitourinary organs as well as the 
gastrointestinal tract through the mesen- 
teric system. Thus it is possible that infec- 
tion or tumor from many different sources 
may initiate an excessive reaction in this 
area producing a fibroblastic proliferation. 
This may be viewed as analogous to the 
hyperplasia of scar tissue in the formation 
of a keloid. Hence, periureteral fibrosis may 
be looked upon as an exaggerated local re- 
sponse to many different stimuli, be they 
infection, tumor or trauma. 

The patient is usually a white male be- 
tween the age of forty and sixty, who com- 
plains of either intermittent back or flank 
pain or abdominal pain of four to six 
months’ duration. During this time, his 
workup, including intravenous pyelogra- 
phy, is normal. As the disease progresses, 
there is a marked increase in pain which is 
often located in the left flank or simulates 
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Fic. 5. Case 1v. (4) Intravenous pyelogram shows a moderate hydronephrosis of the left kidney and 
dilatation of the upper third of the ureter. (B) Intravenous pyelogram shows normal collecting 
systems bilaterally with no evidence of obstruction following a left ureterolysis. 


renal colic and this is associated with 
nausea and vomiting, weight loss, general 
malaise and fatigue. The patient is then 
hospitalized and his urine shows a few 
cells, the blood urea nitrogen is elevated, 
the hemoglobin is decreased and he may 
run a slight fever. He then has a 50 per 
cent chance of becoming anuric, at which 
time a retrograde pyelogram will show a 
bilateral ureteral obstruction in the middle 
third; or he will have an increase in symp- 
toms and the retrograde pyelogram will 
show an obstruction on one side. A urine 
culture will be positive. In either case, 
surgery is necessary, usually a ureterolysis. 
Following surgery, he has a 20 per cent 
chance of having recurrent pyelonephritis 
and, if his involvement was only on one 
side, there is a 25 per cent chance that the 


other side will become involved within 
three to twelve months. The prognosis is 
good with proper therapy, but because the 
condition may exist long before the diag- 
nosis is made, there may be irreversible 
damage to the kidneys, leading to fatal 
complications in 15 per cent of the cases. 

Thus, it is important that the radiolo- 
gist be aware of this condition, and enter- 
tain the diagnosis in any case of obstructive 
uropathy for which a more common cause 
cannot be found. By doing so, he may in- 
fluence the urologist or clinician to initiate 
a course of therapy without which a fatal 
outcome is inevitable. 


SUMMARY 
1. The cases of periureteral fibrosis re- 
ported in the literature have been re- 
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viewed and statistically analyzed. 

2. Four personal cases are reported in 
detail and representative roentgenograms 
are included. 

3. The importance of entertaining the 
diagnosis from the clinical picture and 
roentgenographic pattern is stressed. 


Georgetown University Medical Center 
Washington 7, D. C. 


The author wishes to thank the Radiology 
Department of the Mt. Alto Veterans Adminis- 
tration Hospital for permission to use Case Iv. 
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ROENTGENOGRAPHIC DIAGNOSIS OF 
POSTOPERATIVE FISTULATION 
BETWEEN DOUBLE URETERS* 


REPORT OF A CASE 


By JULIAN R. LEWIN, M.D. 


PITTSBURGH, PENNSYLVANIA 


omy include injury to the peritoneum 
or bowel, infection, hemorrhage and uret- 
eral fistula. Complicating ureteral fistula- 
tion is uncommon; it is usually of the 
ureterocutaneous type. 

Fistulation between double ureters must 
be considered as a rare postoperative com- 
plication. A review of the literature of the 
past twenty years has not disclosed a record 
of a similar case. 


REPORT OF A CASE 


R.D., a white male, aged forty-seven, was 


originally admitted to the Urology Service of 


Mercy Hospital on July 10, 1957. The patient 
had been told elsewhere of the presence of a left 
renal calculus. Four days prior to this hospital 
admission he had left ureteral colic, nausea and 
vomiting and hematuria. Physical examination 
at this time was essentially negative. A moder- 
ate leukocytosis existed and red blood cells 
were noted to be present in the urine. A plain 
roentgenogram of the abdomen disclosed the 
presence of a ureteral calculus at a level corre- 
sponding to the inferior margin of the body 
of L4. 

On July 11, 1957, under spinal anesthesia, a 
left ureterolithotomy was performed. Accord- 
ing to the operative record, ureterotomy was 
performed on both segments of a double ureter, 
at approximately the same level, in a search for 
a calculus which was subsequently discovered 
and removed after the second ureterotomy. The 
ureters were entered by longitudinal incisions 
and left unsutured in the usual manner. A drain 
was inserted the ureter and 
brought out through the incision. The surgeon’s 
impression was that ‘“‘the ureter was double or 
bifid from the kidney down to the level of stone 
impaction near the junction of the middle and 
lower thirds of the ureter.” Later events, how- 


down to was 


ever, proved this diagnosis to be in error. Con- 
valescence was uneventful and the patient was 
discharged on July 20, 1957. 

The second hospital admission occurred on 
September 21, 1958. On this occasion the pa- 
tient again gave a history of left ureteral colic 
of four days’ duration. Physical examination 
was essentially negative with the exception of a 
positive Murphy’s sign on the left and a well- 
healed surgical scar in the left flank. Urinalysis 
revealed 1 plus protein, a few white blood cells, 
a few red blood cells and occasional epithelial 
cells. A benzidine test was positive. 

An intravenous urogram (Fig. 1) made two 
days prior to hospital admission disclosed sig- 
nificant and unusual abnormality referable to 
the left urinary tract. The upper segment of an 
obviously duplex kidney was observed to be 
nonfunctioning and, as a result, the upper ure 
ter draining this portion was not opacified. The 
lower renal segment was noted to be function- 
ing satisfactorily and the configuration of its 
pelviocalyceal system appeared normal. Simi- 
larly, the ureter draining the lower renal seg- 
ment appeared normal almost to the level of an 
ovoid calculus situated in the ureteral course 
just superior to the level of the iliac crest. In 
this general area, the ureter appeared narrowed 
for approximately 4 cm. Normal calibration re- 
turned inferior to this narrowed segment and 
the ureter could be identified throughout its 
entire course to the urinary bladder. Immedi- 
ately inferior to the level of the calculus, how- 
ever, a second ureter could be identified. This 
ureter was somewhat smaller in caliber and 
was situated slightly laterad to the ureter drain- 
ing the lower segment of the duplex kidney. 
This segment was obviously the lower portion 
of the ureter draining the upper pole of the left 
kidney, but, since the corresponding renal por- 
tion was not functioning, it was obvious that 
the contrast medium present within it origi- 
nated from the other member of the double 


* From the Department of Radiology, Mercy Hospital, Pittsburgh, Pennsylvania. 
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ureter and that fistulation between these ure- 
ters was present at or near the site of calculus. 
The attenuation of the medial ureter adjacent 
to the calculus was presumed to represent a 
manifestation of inflammatory response near a 
ureteroureteral fistula. 

Five days after the original intravenous uro- 
graphic examination, a second excretory uro- 
gram (Fig. 2) demonstrated the calculus to 
have descended about 6 cm. Both portions of 
the duplex pelviocalyceal system were func- 
tioning and appeared normal. Both ureters 
were well delineated in their entirety from the 
kidney to the bladder. The calculus was ob- 
served to be located in the lateral ureter drain- 
ing the upper renal segment, where it appar- 
ently was not producing any significant ob- 
struction. The ureter draining the upper seg- 
ment was noted to cross the ureter draining the 


Fic. 1. Initial excretory urogram demonstrating a 
nonfunctioning left upper renal segment, a single 
opacified upper ureter (upper white arrow), a 
calculus (curved arrow), and double ureters 
(lower white and black arrows) opacified below 
the level of the ureteroureteral fistula. 
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Fic. 2. Follow-up urogram five days after Figure 1 
shows both left renal segments functioning. The 
calculus (curved arrow) has descended to a lower 
level and is not significantly obstructing the ureter 
draining the upper pole of the kidney (black ar- 
rows). The ureter draining the lower pole also is 
well visualized (white arrow). 


lower segment somewhat inferior to the site of 
the calculus. The patient was asymptomatic at 
the time of the second urogram. The Depart- 
ment of Urology believed that the calculus was 
small enough to pass spontaneously and de- 
cided to handle the case conservatively. The pa- 
tient was therefore discharged to be followed as 
an outpatient. 


DISCUSSION 

Urinary fistulas may be congenital or 
acquired. They may be caused by inflam- 
mation, trauma, surgical intervention, 
neoplasms or a foreign body. Multiple ex- 
amples of ureteroenteric, ureterocolonic, 
ureterovaginal and ureterocutaneous fis- 
tulation of various etiologies have been well 
documented in medical literature. Fistula- 
tion between double ureters, however, is 
apparently a rare phenomenon regardless 
of etiology and its indirect roentgeno- 
graphic demonstration in this case must be 
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looked upon as highly fortuitous. 


Fistulation was apparently a sequel of 


surgical intervention in which both seg- 
ments approximated double 
ureters were longitudinally incised at ap- 
proximately the same level in a search for, 
and subsequent removal of, a single ure- 
teral stone. The actual fistula in this par- 
ticular case is not roentgenographically 
visualized, probably because of its small 
diameter. Due to an unusual coincidence 
in which a calculus obstructed a single 
component of a double ureter above the 
fistula rendering its corresponding renal 
component nonfunctioning, the presence 
of fistulation was a logical inference when 
visualization of both ureters became ap- 
parent below the level of obstruction. 
Excretory urography performed five days 
later revealed the obstructing calculus to 
have moved down the lateral ureter and 
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past the area of fistulation. In this position 
it was nonobstructive and function re- 
turned to the renal segment drained by 
this ureter. All evidence, direct and in- 
direct, of the presence of fistulation disap- 
peared at this time, although it would ap- 
pear likely that a permanent fistula is pres- 
ent. The speculation that this patient, 
prone to form urinary calculi, has a partial 
built-in safety valve for prevention of ob- 
structive uropathy is an intriguing one. 
SUMMARY 

A case is presented in which fistulation 
between double ureters has been diagnosed 
roentgenologically. In this instance a ure- 
teroureteral fistula occurred as a postopera- 
tive complication of ureterolithotomy. 
Department of Radiology 
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RENAL DISPLACEMENT ASSOCIATED WITH 
ENLARGEMENT OF THE SPLEEN* 


By WILLIAM JOHN FORDE, M.B., DAVID G. OSTROLENK, M.D., 
and NATHANIEL FINBY, M.D. 


NEW YORK, NEW YORK 


VALUATION of a roentgenogram of 

the abdomen includes recognition of 
renal position. Any abnormality in the 
position or axis of either kidney must be 
considered an indication of possible path- 
ology, and an attempt must be made to 
determine its significance. It has not been 
fully appreciated that splenomegaly and 
splenic masses can displace the left kidney. 
The purpose of this paper is to demonstrate 
the effect of splenic enlargement on the 
position of the left kidney and to discuss 
the problem of renal displacement. 


ANATOMY 


The spleen has an ovoid or slightly 
curved wedge shape with three surfaces: 
the largest is the diaphragmatic surface 
which is posterolateral; the anterolateral is 
the gastric surface; and the posteromedial 
renal surface rests against the anterior sur- 
face of the left kidney. In the adult, the 
normal spleen may be as long as 17 cm., 
the weight may be 100 to 300 gm. and the 
caudal pole may extend to the upper half 
of the fifth lumbar vertebra, although the 
most frequent point is the upper half of the 
third lumbar vertebra." The normal spleen 
may or may not be sharply outlined on the 
roentgenogram. The enlarged spleen is 
usually seen as a mass in the left upper ab- 
domen with sharp delineation of its inferior 
and medial margins. Occasionally, the 
margins are poorly defined." 

The kidneys are paired organs situated in 
the posterior part of the abdomen, on 
either side of the vertebral column, im- 
mediately behind the peritoneum. The 
right kidney is normally lower than the 
left, and each kidney is tilted so that the 
anterior or visceral surface presents ob- 


* From the Department of Radiology, The New York Hospital 


liquely, anteriorly and laterally. The upper 
pole, which is usually larger than the lower, 
is about I cm. nearer the vertebral column. 
The kidney is covered by a thin, but strong 
fibrous capsule which is completely in- 
vested by adipose tissue known as the adi- 
pose capsule or perirenal fat. Outside of 
this, is the subperitoneal fascia and beyond 
this, the perirenal fat which lies posterior 
to the kidney. 

The vertical extent of the left kidney 
usually corresponds to the last thoracic and 
upper two or three lumbar vertebrae. 
There is, however, considerable variation 
in the relation of the kidneys to the ribs 
and vertebrae. Renal position varies 
greatly with respiration and posture. Slight 
changes in position from I to 2.5 cm. can- 
not be regarded as anomalous or patho- 
logic.! 

McClellan’ reviewed 1,500 consecutive 
urograms and found that the left kidney 
was lower than the right in 106 patients. 
He associated the low position of the left 
kidney with disease or anatomic abnormal- 
ity in 29 instances, leaving 77 cases with- 
out explanation for the low position. Thus, 
the left kidney was considered normally 
lower than the right in 5.1 per cent of cases. 

In a survey of 100 consecutive intra- 
venous pyelograms during this study, 
there were only 5 instances in which the 
left kidney was lower than the right. The 
displacement was always of minor degree 
and in 3 patients could not be explained 
except as a developmental variant. In the 
other 2 instances, the left kidney appeared 
low because of scoliosis. 

Roentgenographically, the kidneys may 
be studied on the scout roentgenogram, by 
excretory urography, retrograde urography 
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Fic. 1. Roentgenogram of a coronal section of a hu- 
man showing normal relationships of kidney, liver 
and spleen. Note that the spleen abuts the left 
kidney which is higher than the right. 


or nephrotomography.’ The renal outline 
is identified because of the contrast of the 
relatively lucent perirenal fat against the 
water density of the kidney parenchyma, 
psoas muscle and other surrounding struc- 
tures. Normally, the upper pole is found at 
the eleventh or twelfth thoracic vertebra 
and the lower pole at the second or third 
lumbar vertebra. The kidneys are some- 
what lower and smaller in the female. The 
right kidney, however, is generally lower 
than the left and may be found the space 
of one vertebral body below the left kidney 
(Fig. 1). 
MATERIAL 

In order to assess the frequency of renal 
displacement with splenic enlargement, 
552 cases of splenomegaly seen at The 
New York Hospital between 1952 and 
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TABLe | 
CASES OF SPLENIC ENLARGEMENT AT THE NEW YORK 
HOSPITAL BETWEEN 1952-1957 


Pyelo- 


Clinical Die- 
Diagnosis Spleno- — placed 
megaly Avail- eit 
able Kidney 
Portal Hypertension* 158 53 7 
Leukemia 108 34 6 
Lymphoma 63 11 
Polycythemia Vera 56 6 
Agnogenic Myeloid 
Metaplasia 16 5 i 
Splenic Cyst 2 I I 
Rupture 6 3 2 
Hemolytic Anemia 16 5 2 
Miscellaneoust 127 9 I 
552 127 20 


* Includes cases diagnosed as Banti’s disease, portal or splenic 
vein thrombosis, cirrhosis of the liver. 

+ Includes malaria, Gaucher’s disease, subacute bacterial endo- 
carditis and splenomegaly of unknown cause. 


1957 were reviewed (Table 1). For the pur- 
pose of evaluating renal displacement in 
patients with splenomegaly, we accepted 
only patients with satisfactory pyelo- 
graphic studies. If other causes for renal 
displacement, such as enlarged retroperi- 
toneal lymph nodes or masses, could not be 
excluded, we omitted the patient from this 
study. 

Pyelographic studies were available in 
only 127 of these patients. Therefore, these 
formed the nucleus for evaluation. Twenty- 
six patients with some degree of renal dis- 
placement were found. In a few instances, 
the displacement was of minor degree. In 6 
of these patients, it was not certain that 
splenomegaly was the sole cause of the 
renal displacement. 

The remaining 20 patients plus 6 others 
collected in the interval since 1957 form 
the basis of this report. The ages of these 
26 patients ranged between nine and 
eighty-three years. There were 11 male and 
15 female patients. 


REPORT OF CASES 


Case 1. A white eighty-three year old man 
was admitted with a diagnosis of leukemia. On 
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admission a palpable liver and large spleen ex- 
tending to the iliac crest were noted. An intra- 
venous pyelogram showed marked spleno- 
megaly with medial and caudal displacement of 
the left kidney (Fig. 2). Diverticulectomy of 
the urinary bladder resulted in a stormy post- 
operative course and the patient expired. Au- 
topsy showed a spleen weighing 1,950 gm., dis- 
placing the left kidney towards the midline. The 
final diagnosis was myelogenous leukemia. 


Case u. A forty-seven year old white man 
was admitted two weeks following an auto- 
mobile accident with fractures of his left tenth 
and eleventh ribs. Several hours before ad- 
mission the patient noted the gradual onset of 
dull left flank and left costovertebral angle pain 
which was aggravated by deep inspiration and 
motion. Physical examination showed left 
costovertebral angle tenderness and a slightly 
protuberant abdomen. No masses were felt. An 
intravenous pyelogram (Fig. 34) showed an 
enlarged spleen with downward displacement of 
the left kidney. At surgery a delayed rupture of 
the spleen with pseudocyst formation was 
found and splenectomy was performed. A sub- 
sequent intravenous pyelogram showed return 
of the left kidney to a normal position (Fig. 


3B). 


Case 111. A forty-eight year old white woman 
was admitted because of an abdominal tumor 
of one month’s duration. Physical examination 
demonstrated a large, firm spleen extending 
diagonally from the left costal margin toward 
the umbilicus. An intravenous pyelogram (Fig. 
4) showed the left kidney to be abnormally high 
in position. Bone marrow and peripheral blood 
studies were diagnostic of agnogenic myeloid 
metaplasia. The patient was discharged, but re- 
admitted on three occasions. During the last 
admission a splenectomy was performed be- 
cause of hypersplenism and a hemolytic anemia. 
A study of the spleen and biopsy of the liver 
showed hematopoiesis of the spleen and liver. 
The spleen weighed 2,000 gm. The patient was 
discharged in good condition. 


Case iv. A sixty-two year old white man 
with known splenomegaly of sixteen years’ 
duration was admitted with a history of ab- 
dominal swelling of one day’s duration. He had 
injured his abdomen thirty-six hours before 
with subsequent severe pain. He fainted, and 
then noted generalized abdominal pain and 


Renal Displacement 


Fic. 2. Case 1. Pyelogram showing downward and 
medial displacement of the left kidney by an en- 
larged spleen in a patient with leukemia. 


swelling of his abdomen. On admission he was 
found to have a large mass filling the left abdo- 
men. An intravenous pyelogram (Fig. 524) 
showed the left kidney to be displaced into the 
right quadrant of the abdomen. At operation 
an enormous pseudocyst of the spleen measur- 
ing over 30 cm. in diameter was removed. Ten 
days later an intravenous pyelogram showed 
that the left kidney had returned to the left 
side and occupied a more normal position (Fig. 
5B). The final diagnosis was pseudocyst of the 
spleen, probably resulting from old trauma. 


Case v. A twenty-seven year old woman was 
first seen in 1942 with a large tender mass in her 
left upper abdomen. An intravenous pyelogram 
(Fig. 6.4) showed a mass depressing the left kid- 
ney. An exploratory laparotomy revealed a 
large hemorrhagic cyst of the spleen. A repeat 
pyelogram after splenectomy (Fig. 6B) showed 
return of the left kidney to normal position. 


Case vi. A fifty-eight year old white woman 
was admitted with chronic myelogenous leu- 
kemia. The liver was somewhat large and ten- 
der, and the spleen was stony hard and filled at 
least half the abdomen. An intravenous pyelo- 
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Fic. 3. Case 1. (4) Delayed rupture of the spleen displacing the left kidney downward. (B) Postoperative 
pyelogram shows return of the left kidney towards a normal position. 


gram showed that the left kidney was displaced 

downward and medially (Fig. 7). With therapy, 

she improved and was discharged. After two 

subsequent admissions, the patient expired and 

at autopsy the spleen weighed 2,580 gm. The 

final diagnosis was granulocytic leukemia 
DISCUSSION 

Table 11 lists 26 instances of displace- 
ment of the left kidney by an enlarged 
spleen. In 14 cases, the displacement was 
downwards; in g cases, downward and 
medial; in 2 cases upward, and in I case 
medial. 

Downward displacement may be con- 
sidered acquired nephroptosis and must be 
differentiated from renal ectopia. Nephrop- 
tosis refers to a normal kidney which has 
descended from its normal position. Renal 
ectopia refers to an abnormal renal posi- 
Fic. 4. Case 11. Marked enlargement of the spleen in 

a patient with agnogenic myeloid metaplasia 

displacing the left kidney upward (arrows). 
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Fic. 5. Case iv. (4) Large pseudocyst of the spleen after trauma displacing the left kidney into right lower 
abdomen (arrows). (B) Postoperative pyelogram showing return of the left kidney to left midabdomen. 


Fic. 6. Case v. (4) Large hemorrhagic cyst of the spleen displacing the left kidney downward. (B) Post- 
operative pyelogram showing return of the left kidney tow ards a normal position. 
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Fic. 7. Case vi. Massive enlargement of the spleen 
displacing the left kidney downward and medially 
(arrow). 


tion of congenital origin. The term ectopia 
should not be used to denote acquired 
renal ptosis. In true ectopia there is an ab- 
normal site of origin of the vasculature, ab- 
normal fascial attachments and the ureter 
is shortened; whereas in nephroptosis the 
ureter is coiled, redundant and elongated 
and the kidney can be returned to normal 
position (Fig. 3, 4 and B; 5, 4 and B; and 
6, dand B). 

Acquired displacement most 
commonly suggests a_ retroperitoneal 
Among the retroperitoneal 
masses causing renal displacement, one 
must consider renal, adrenal, and pan- 
creatic tumors or cysts, retroperitoneal 
neoplasms and lymph nodes, aortic aneur- 
ysms, and occasionally perinephric ab- 
scesses.! 


renal 


Engel? gives a general discussion of 
causes of renal displacement. He states 
that he has seen downward displacement of 
the left kidney by an enlarged spleen. In 
his experience, displacement of the kidney 
by the liver and spleen is not common, but 
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when present gives rise to a characteristic 
“bent stem” or “lily of the valley” ap- 
pearance. This typical appearance was not 
frequent in our cases (Fig. 8). 

There are very few references to intra- 
abdominal causes of renal displacement in 
the literature. In an excellent article, Fish- 
back* reviewed the world literature prior to 
1044 and noted 24 cases of renal displace- 
ment by a large spleen or splenic mass. He 
added 3 cases of his own. 

Krom data outlined in Table 1, it is evi- 
dent that splenomegaly can displace the 
left kidney in one of several directions. Of 
special interest are Cases 111 and xvi with 
upward displacement of the left kidney. 
‘rom the data, we also confirm the findings 
of Fishback who found no indication of any 
specific type or cause of splenic enlarge- 
ment peculiar to renal displacement. A re- 
view of the literature on large splenic cysts 
indicated that the majority of the reported 


Fic. 8. Case xxvi. Markedly enlarged spleen in a 
patient with sickle cell anemia displacing and ro- 
tating the left kidney. 
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Case 


XVI 


Age and 
Sex 
M 
47M 


48 


62 M 


31 Fk 


* Size of spleen. 


Renal Displacement 


TABLE I] 


PATIENTS WITH SPLENIC ENLARGEMENT DISPLACING LEFT KIDNEY 


Diagnosis 


M genous 
leukemia 


Slight rupture of 


sple en 


Agnogenic myeloid 


metaplasia 


Cyst of sple en 


Cy st of spleen 


Chronic mvelog 


enous 


eukemia 


Subacute bacterial 


endocarditis 


Rupture of spleen 


Laennec’s cirrhosis 


Laennec’s cirrhosis 


Chronic lymphatic 


leukemia 


Chronic lymphatic 
leukemia 


Portal vein throm- 


bosis 

Pernicious anemia 
Chronic myelogenous 
leukemia 


Hepatic cirrhosis 


+ Two cm. below costal margin. 
-+-+ Midway between costal margin and iliac crest. 
+++ To iliac crest. 

+-++-+ Below iliac crest. 


of 
Pathology 
opleen 
Autopsy spleen 1,95 | 
gm. 
Splenectomy: spleen + + 
about 700 gm. 
Splenectomy: spleen -+- 
gm. 
Splenectomy : Cyst 


cm. diameter 
Splenectomy: spleen 
1,650 gm. 


\utopsy sple on 


om. 


\utopsy : spleen 49 


ym. 

Splene ctomy 
Autopsy : spleen 70 
ym. 


\utopsy spleen 1,3 


gm. 

Splenomegal) 4 
Splenomegaly +--+ 
Splenectomy + + 
Laparotomy: spleen + 


enlarged three times 


Autopsy: spleen 600 +-+ 
gm. 
Splenectomy: spleen +--+ + 


9753 gm. 


(Continued on the next page) 


Left Renal 
Displacement 


Medial and 


downward 


Downward 


Upward 


Downward and 


medial across 
midline 
Dowr Val 

iby W Val 
m 

) 


Jownward 


Downward and 


medial 


Downward 


Downward 


Downward 


Downward 


Upward 


Left Renal 
distortion 


Slight rotation 


Nor 
None 
Rotate 
Rotat 
Rotate 
Rotat 
Rotatec 


Rotated 


None 


R« tated 


None 


None 


ic 
D- 
A- 
n 
4 
I] 
| 
h 
Vl OM +4 Downward and 
IX 73M +4 Downward and Rotated 
I iM” Rotated 
XIV 
| 
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Tas e II (continued) 
Age and Size of L ne wef nal 
Case Diagnosis Pathology eft Renal I eft Re 
Sex Spleen Displacement Distortion 
XVII 27F Portal vein throm. Splenectomy: spleen ++ Downward None 
bosis 800 gm. 
XVIII 14F Portal veinthrombo- Splenectomy: spleen ++ Downward None 
sis 500 gm. 
XIX Hepatic cirrhosis Splenomegal y Downward Slight rotation 
XX Chroniclymphocytic Splenomegaly ++-+-+ Downward Rotated 
leukemia 
XXI 22] Idiopathic hemolytic Splenectomy: spleen ++ -+ Downward Rotated 
anemia 1,600 gm. 
Polycythemia vera Splenomegaly +++-+ Downwardand Rotated 
medial 
XXIII 53 1 Agnogenic myeloid Splenomegaly ++-+-+ Downward and None 
metaplasia medial 
XXIV 54! Agnogenic myeloid Autopsy: spleen 2,950 +++-+ Downward None 
metaplasia gm. 
XXV 65M _ Chroniclymphocytic Surgery: left kidney +++ Downward and None 
leukemia displaced downward medial 
XXVI 43/1 Sickle cell anemia Splenomegaly +++ Downward Rotated 


cases showed downward displacement of 


the left kidney.!*:?:!°:45 Eleven different dis- 
ease entities were causative of the spleno- 
megaly in the 26 cases studied. 

Other intra-abdominal of dis- 
placement of the left kidney are discussed 
by Fishback,* who refers to renal displace- 
ment by liver enlargement or masses, en- 
larged gallbladder and other intra-ab- 
dominal masses. He notes that ‘while dis- 
placement of the kidney by intra-abdomi- 
nal masses is not common yet it can and 
does occur.”” We have recently seen dis- 
placement of the left kidney downward by 
a huge leiomyosarcoma of the stomach. In 
our experience, the most frequent intra- 
abdominal cause for displacement of the 
kidney is an enlarged spleen. 


Causes 


SUMMARY 
Splenic enlargement of any nature may 
be responsible for displacement of the left 


The New York Hospital 


kidney. Of 26 such instances, the left kid- 
ney was displaced downward in 14 cases, 
downward and medially in 9 cases, upward 
in 2 cases and medially in 1 case. 


Nathaniel Finby, M.D. 

Cornell Medical Center 
525 East 68th Street 

New York 21, New York 
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WANDERING SPLEEN DIAGNOSED PREOPERATIVELY 
BY INTRAVENOUS AORTOGRAPHY* 


By MORTON A. BOSNIAK, M.D., and WALTER BYCK, M.D. 


NEW YORK, NEW YORK 


oneness spleen is a rare condi- 
tion which is difficult to diagnose pre- 
operatively before serious complications 
have developed. Most often it is discovered 
when torsion of the elongated splenic 
pedicle results in infarction and acute ab- 
dominal pain. Usually, laparotomy is per- 
formed for the mistaken diagnosis of a 
twisted ovarian cyst. Intestinal obstruc- 
tion has also been reported secondary to 
twisting of the elongated pedicle about a 
segment of bowel. Sometimes, a wandering 
spleen presents as an abnormal abdominal 
or pelvic mass. Occasionally, it is dis- 
covered incidentally at laparotomy for an- 
other condition or at postmortem examina- 
tion, 21 

The great majority of reported cases has 
occurred in multiparous females in the 
child-bearing years.! The patient has gen- 
erally complained of abdominal 
symptoms such as bloating, distention, and 
mild recurrent epigastric or left flank 
pain.®» 

The following is a report of a case diag- 
nosed preoperatively by intravenous ab- 
dominal aortography which clearly demon- 
strated the splenic artery and opacified the 
abnormally located spleen. 


vague 


REPORT OF A CASE 


A thirty-three year old white woman was ad- 
mitted to The New York Hospital on Septem- 
ber 10, 1959, for observation of a possible rup- 
tured spleen. She had been a heavy drinker for 
three years prior to admission. When seen in 
the emergency room, she was intoxicated and 
complained of pain in the left upper abdomen. 
It was suspected that the pain was associated 
with trauma. For five or six months prior to ad- 
mission she had experienced sharp steady pain 
under her left breast associated with bouts of 
drinking and sometimes relieved by vomiting. 
She had anorexia and occasional nausea and 


* From the Department of Radiology, The New York Hospital 
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vomiting which she attributed to her excessive 
drinking. She complained of belching for most 
of her life. She had had two normal full term 
deliveries. 

Physical examination showed a well devel- 
oped young woman. There was no external in- 
jury in the left flank. No masses or organs were 
palpable in the abdomen. Her blood pressure 
was 115/75 mm. Hg, the pulse was 76, and the 
hematocrit was 46.5 per cent, and these re- 
mained essentially unchanged over several ex- 
aminations. Liver chemistries were normal. 

A supine roentgenogram of the abdomen 
demonstrated an elongated mass of soft tissue 
density measuring approximately 15 by 5 cm. 
in size and occupying the left mid-abdomen 
with its lower border reaching the iliac crest 
(Fig. 1). The mass descended on the upright ex- 
amination. It was smooth in contour except for 
a slight indentation on its medial aspect. The 
roentgenographic appearance of the soft tissue 
density suggested that it was spleen. Laminag- 
raphy of the abdomen was helpful in further 
defining the size and position of the mass. 

Diagnostic pneumoperitoneum, by means of 
intraperitoneal instillation of 1,400 cc. of ni- 
trous oxide failed to demonstrate a spleen in its 
normal location (Fig. 2). Intravenous aortog- 
raphy clearly revealed that the left mid-abdom- 
inal mass was spleen, and that the splenic artery 
was elongated and tortuous (Fig. 3). 

A laparotomy was performed and the diag- 
nosis was confirmed. The spleen was_at- 
tached only at its hilus by an elongated pedicle. 
The splenic pulp pressure was 28 cm. of 
water. Splenectomy was performed. The spleen 
weighed 160 gm., measured 14 by 8 cm., and 
was grossly and microscopically normal. 


DISCUSSION 


A single spleen on along pedicle and in an 
abnormal location in the abdomen has been 
variously described as ectopic, wandering, 
floating, displaced, dystopic or as spleno- 
ptosis. The term “wandering spleen” has 
been most frequently employed, is de- 
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Fic. 1. Initial supine roentgenogram of the abdomen 
reveals an elongated mass of soft tissue density 
occupying the left mid-abdomen with its lower tip 
at the iliac crest. 


scriptive of the abnormality, and leads to 
no confusion with other conditions. Al- 
though “ectopic spleen” is also widely 
used, this name has the disadvantage of 
being employed in the literature, in addi- 
tion, to describe aberrant splenic tissue or 
small accessory spleens.’ The other terms 
are much less commonly-used. 

The rarity of wandering spleens is indi- 
cated by a study from the Mayo Clinic, re- 
porting only 2 cases of abnormal placement 
of this organ in 1,003 splenectomies." 
Whipple” did not include a single case of 
wandering spleen in a report of 1,457 cases 
of various diseases of the spleen comprising 
over 20 different splenic abnormalities. 
Abell,! in 1933, made a thorough review of 
the literature to that time and found 93 
cases of this condition associated with vol- 
vulus of the splenic pedicle. This total was 
raised to 115 cases of volvulus of a wander- 
ing spleen in a report in 1940 by Bohrer.* 
Numerous cases of wandering spleen with 
and without volvulus have been reported 
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Fic. 2. Diagnostic pneumoperitoneum fails to iden- 
tify a normally placed spleen in the left upper 
quadrant. 


Fic. 3. Intravenous abdominal aortogram demon- 
strates the mass to be a wandering spleen, supplied 
by an elongated, tortuous splenic artery (arrows). 
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since that time. In the last ten years over 
20 cases of this condition have been re- 
corded, however, mainly in the foreign 
literature with only one report in the 
English language since 1953. 

A review of the records of The New York 
Hospital over the past twenty-eight years 
revealed that this condition was proved to 
be present in only one other instance. This 
patient was a sixty-six year old woman who 
had a left lower quadrant mass which ex- 
tended into the pelvis. At laparotomy, an 
enlarged spleen that had twisted on its 
markedly elongated pedicle was removed. 

The spleen is normally held in the left 
upper quadrant by peritoneal reflections 
or ligaments and by the pressure of sur- 
rounding organs and the abdominal wall. 
Anatomically, the lienorenal and gastro- 
lienal ligaments are important in anchoring 
the spleen in its normal position.?° The 
splenic artery reaches the hilus through 
the lienorenal ligament, and has been found 
to vary in length from 8 to 32 cm., averag- 
ing 13 cm. It 1s usually tortuous and dis- 
proportionately long for the distance it 
traverses.’ Many surgeons and anatomists 
consider the phrenocolic ligament, or ‘‘sus- 
tentaculum lienis,” to also be an important 
supporting structure.” This is a part of 
the greater omentum which extends from 
the left colic flexure to the under surface of 
the diaphragm. The inferior pole of the 
spleen usually sits on this ligament as if in 
a hammock. The splenocolic ligament is 
considered of little importance, is incon- 
stant, and may be due to adhesions of the 
greater omentum. 

The etiology of wandering spleen is un- 
known. A number of cases has been re- 
ported in young persons including several 
infants, suggesting that the condition may 
sometimes be congenital.!:*1°::3 Only a 
few cases have been associated with 
trauma.''*!> A wandering spleen is very 


frequently enlarged, but often it is not 
clear whether splenomegaly helped to in- 
duce the displacement or whether it re- 
sulted from the abnormal circulation of a 
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dependent organ. A few cases have been 
reported in greatly enlarged spleens sec- 
ondary to malaria,! undulant fever,!® and 
hemorrhagic cysts.* Since a great majority 
of cases occurs in multiparous females, it 
has been postulated that the relaxation of 
the ligaments and of the abdominal wall, 
associated with the hormonal and mechan- 
ical changes of gestation, predisposes to 
wandering of the spleen. In general, most 
authors implicate a combination of con- 
genital and acquired factors. 

The diagnosis of wandering spleen is dif- 
ficult to make clinically because of the 
nonspecific nature of the signs and symp- 
toms which generally mimic much more 
common diseases. It is important to estab- 
lish the proper diagnosis with certainty 
because of the serious complications of this 
condition, because it is readily amenable 
to surgical correction, and in order to ex- 
clude other serious abnormalities that it 
may simulate. 

Roentgenographically, the possibility of 
this condition can be suspected by routine 
abdominal examination, and with special 
techniques such as laminagraphy and diag- 
nostic pneumoperitoneum. However, fail- 
ure to demonstrate a normally placed 
spleen cannot be considered diagnostic of 
wandering spleen because a number of 
cases of aplasia of this organ have been re- 
ported." 

The use of intravenous abdominal aor- 
tography resulted in a definite diagnosis in 
our patient.” The spleen was well opacified 
by the contrast medium and the splenic 
artery was visualized throughout its tortu- 
ous course from a normal origin at the celiac 
axis to the abnormally placed spleen. 


SUMMARY 


Wandering spleen is a rare condition 
which is difficult to diagnose preopera- 
tively. 

A case report of a patient with a wander- 
ing spleen is presented. The incidence, 
etiology, and clinical and roentgenographic 
findings are discussed. 
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Intravenous abdominal aortography was 
utilized to preoperatively diagnose a case 
of wandering spleen. 


Morton Bosniak, M.D. 

The New York Hospital—Cornell Medical Center 
525 East 68th Street 

New York 21, New York 
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DIAGNOSIS OF RUPTURE OF THE SPLEEN BY IN- 
TRAVENOUS ABDOMINAL AORTOGRAPHY* 


REPORT OF A CASE 


By ISRAEL STEINBERG, M.D., and RICHARD C. KARL, M.D. 


NEW YORK, NEW YORK 


RDINARILY, the diagnosis of rup- 
ture of the spleen is readily made. The 
history of trauma to the left lower thorax 
and abdomen with tenderness and pain in 
the left upper quadrant radiating to the 
left shoulder is classic. In some instances, 
especially with delayed rupture and uncer- 
tain trauma, diagnosis may be difficult. 
Intra-abdominal hemorrhage and _irrita- 
tion, a falling erythrocyte count and hema- 
tocrit, and leukocytosis may be absent. 
Roentgenography then becomes important 
and may, as recently emphasized," aid 
in the diagnosis. However, with conven- 
tional roentgenography the signs are in- 
direct and inconstant, depending mostly 
upon alteration in the position of ad- 
jacent structures such as the diaphragm, 
colon, stomach, kidney and psoas mus- 
cle.1:?,4-6.5,10,2-16 Rarely can the spleen be 
visualized directly, with certainty, and yet 
this is probably the most helpful finding. 
Rigler and Olfelt® and Edsman* have 
shown that splenic and hepatic visualiza- 
tion may be secured with translumbar 
aortography. Rupture of the spleen diag- 
nosed by retrograde abdominal aortogra- 
phy has recently been reported by Norell.’ 
The development of a safe and practical 
method of intravenous abdominal aortog- 
raphy further simplifies opacification of the 
abdominal organs." The value of intrave- 
nous abdominal aortography for diagnosis 
of a ruptured spleen is herein recorded. 
REPORT OF A CASE 
A forty-nine year old white laborer (N.Y.H. 
No. 821253) was admitted on April 15, 1959. 
One month prior to admission he had_ been 
“run-over” by a truck, the wheels crossing the 


chest and causing multiple injuries. He was 
rushed to a nearby hospital where posterior dis- 
location of the left hip, fractures of the third 
through the tenth left ribs, and contusions of 
the forehead and abdomen were found. A closed 
reduction of the dislocated hip was performed. 
The patient remained in the hospital for three 
weeks and during that time required blood 
transfusions because of anemia. Abdominal 
roentgenograms and peritoneal cavity aspira- 
tions failed to disclose intra-abdominal hemor- 
rhage. 

A week following discharge he was admitted 
to The New York Hospital because of per- 
sistent pain in the left chest, weakness, dysp- 
nea, and a cough as well as a 25 pound weight 
loss. Physical examination disclosed an acutely 
ill patient with pallor and severe dyspnea. The 
blood pressure was 110/68 mm. Hg, the pulse 
rate was 128, and the respiratory rate was 32 
per minute. Breathing was suppressed and 
limited over the left hemithorax. The left side 
of the chest was dull and the breath sounds were 
absent over the lower two-thirds of the lung. 
The abdomen was scaphoid and palpation was 
difficult because of marked spasm of the an- 
terior abdominal wall muscles. There were no 
abnormal masses; the liver and spleen were not 
palpable. 

Laboratory studies showed: hematocrit, 41 
per cent; leukocytes, 10,800 per cu. mm.; and 
a normal differential count. Urinalysis was also 
normal except for an occasional erythrocyte, 
leukocyte and granular cast. Blood chemical 
studies showed no impairment of renal or he- 
patic function. An electrocardiogram was nor- 
mal. 

Roentgenograms of the chest revealed a large 
left pleural effusion (Fig. 14) and fractures of 
the fourth through tenth ribs on the left side 
(Fig. 1B). Thoracentesis of the left chest 
yielded 2,200 cc. dark brown bloody fluid. 
There was immediate improvement in respira- 


* From the Departments of Radiology, Medicine and Surgery, The New York Hospital-Cornell Medical Center, New York, New 
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tion. Later, roentgenograms of the chest showed 
recurrent left pleural effusion, and thoracen- 
teses during a five day period were beneficial. 
The intravenous pyelogram showed depression 
wi of the left kidney by a left upper quadrant 


Rupture of the Spleen 


(A) Frontal teleroentgenogram showing a huge left pleural effusion. (B) Oblique roentgenogram 
revealing the multiple fractured ribs (arrows). 


day period of observation, an expanding left 
upper quadrant mass became evident and, 
therefore, abdominal exploration was indicated. 
Prior to operation, however, intravenous ab- 
dominal aortography was done. This disclosed 


de mass. The barium enema roentgenographic marked distortion of the splenic artery, enlarge- 
wal study showed displacement of the splenic flex- ment of the spleen, and some extravasation of 
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larged approximately three times normal size 
and was extremely soft in consistency. Splenec- 
tomy was readily accomplished. Pathologic ex- 
amination of the spleen showed it to be 
12X11 X6 cm. in its greatest dimensions and 
it weighed 380 gm. A 10X9.5X3.0 cm. sub- 
capsular hemorrhage was present (Fig. 3, 4, B 
and C). Microscopic studies revealed conges- 
tion and hemorrhage. 

Following operation, recovery was uncompli- 
cated and the patient was discharged on the 
ninth postoperative day. 

DISCUSSION 

The patient reported above exhibited 
many of the clinical features of rupture of 
the spleen. He had been seriously injured 
in a vehicular accident and had had the 
lower left ribs fractured. The respiratory 
distress, hemothorax and broken ribs at 
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first focused attention to the thorax rather 
than to the abdomen. The left upper quad- 
rant abdominal spasm and tenderness with- 
out left shoulder pain were, in the begin- 
ning, attributed to the thoracic injury. The 
normal erythrocyte and leukocyte studies 
indicated that serious intra-abdominal 
hemorrhage had not occurred. However, 
the conventional roentgen findings of a 
left upper quadrant mass with displace- 
ment of the fundus of the stomach and 
kidney and an increase in left upper quad- 
rant tenderness and tesistance favored the 
diagnosis of rupture of the spleen. For 
confirmation, intravenous abdominal aor- 
tography was done (Fig. 2.7) and showed 
enlargement of the spleen with contrast 
material in it and distortion of the splenic 
artery. Operation disclosed an enlarged 
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3. (A) Anterior view and (B) posterior view of the excised spleen which contains 
a huge subcapsular hematoma. (C) The transected specimen. 
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spleen with a large subcapsular hemor- 
rhage (Fig. 3, 4, B and C). For comparison 
the intravenous abdominal aortogram of a 
normal fifty year old man is shown in 
Figure 4, 47 and B. 

Two recent excellent reviews describe the 
roentgen findings in rupture of the 
spleen.” Among the important. signs 
listed, in the order of frequency, were: 
complete or partial loss of splenic outline; 
enlargement of the area usually occupied 
by the spleen, with medial displacement of 
the fundus of the stomach, downward dis- 
placement of the splenic flexure of the colon 
and slight elevation of the left hemidia- 
phragm; loss of outline of the left kidney 
and psoas muscle; irregularity and localized 
indentation (serration) of the greater curv- 
ature of the stomach: fracture of one or 
more ribs on the left lower side; inferior 
displacement of the left kidney; dilatation 
of the stomach; widening of the left para- 
vertebral shadow in the thorax: and ab- 
dominal fluid and limitation of motion of 
the left leaf of the diaphragm. However, 
all these signs are indirect, variable and un- 
certain and may also occur with kidney 
injury, left flank neoplasm (hyperneph- 


Fic. 4. (4) A normal intravenous abdominal 
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aortogram. (B) Close-up view of the celiac 


axis with the splenic artery to the spleen 
(arrow ). 


roma, suprarenal tumor or lymphosar- 
coma), or infection (subphrenic abscess, 
pyelonephritis and peritonitis). The most 
valuable finding appears to be enlargement 
or distortion of the spleen. This, too, is 
only reliable if previous splenomegaly can 
be excluded.” 

Any method of direct visualization of the 
spleen is important for diagnosis of a rup- 
ture. Over twenty-five years ago, there was 
great enthusiasm for thorotrast as a con- 
trast medium in such a study. This sub- 
stance, when given intravenously, soon 
becomes deposited in the reticuloendo- 
thelial tissues of the liver and spleen and, 
within a few hours, permits their visualiza- 
tion with the roentgen ray.' Unfortunately, 
the radiation effects of thorotrast contra- 
indicate its use for splenography. Trans- 
lumbar aortography with the use of organic 
iodide compounds readily visualizes the 
spleen, liver and kidneys.*:? However, in- 
creasing reports of complications and 
fatalities following translumbar aortogra- 
phy limit the use of this procedure.” More 
recently, retrograde aortography has per- 
mitted the diagnosis of splenic rupture.’ 
Fortunately, the method of intravenous 


1960 

ther ae , 

ith 

ver x ‘ 

> 

and 

ad- i 

the 

For 
ve * 
d é 
ast 

nic A, 

red 


go6 


abdominal aortography readily and safely 
permits visualization of the spleen, liver 
and kidneys (Fig. 4, 4 and B)."' Therefore, 
this technique was utilized for diagnosis 
of splenic rupture in our case (Fig. 24). 


SUMMARY AND CONCLUSIONS 


A forty-nine year old man, admitted with 
respiratory distress one month after sus- 
taining an automobile accident injury, was 
found to have multiple rib fractures of the 
left lower chest and hemothorax. Thora- 
centesis afforded considerable relief of 
dyspnea but failed to alleviate the chest 
pain, weakness and weight loss. Roent- 
genographic studies of the abdomen dis- 
closed a left upper quadrant mass with 
medial displacement of the stomach and 
downward pressure of the left kidney. 
Despite normal blood studies and few signs 
of intra-abdominal hemorrhage, an explor- 
atory operation for ruptured spleen was 
planned. Prior to operation, intravenous 
abdominal aortography was_ performed 
and readily established the diagnosis of 
rupture of the spleen. Operation confirmed 
the roentgen findings and was curative. 

Because of the safety and simplicity of 
this technique and the definitive way in 
which the spleen can be outlined by intra- 
venous abdominal aortography, it is rec- 
ommended for visualization of this organ 
and diagnosis of splenic rupture. 


Israel Steinberg, M.D. 
The New York Hospital 
525 East 68th Street 
New York 21, New York 
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SA LPINGOLITHIASIS* 


By ISADORE KATZ, M.D., and GEORGE A. MANFREDONIA, M.D. 


BROOKLYN, NEW YORK 


ALCULI which are roentgenologically 

visible in the lower abdomen or pelvis 
are most commonly of urinary or appendi- 
ceal origin. Much less frequently the bil- 
iary tract, small intestine, epiploic ap- 
pendages and omentum may harbor or give 
rise to stones which are difficult to distin- 
guish from each other or from appendiceal 
and urinary calculi.’* To this varied group 
we can add the extremely rare occurrence 
of a calculus forming within the fallopian 
tube. The preoperative roentgen visualiza- 
tion of a tubal stone is most unusual, al- 
though a few such stones have been dis- 
covered in surgical specimens. Such a case 
forms the basis for this report. 


REPORT OF A CASE 


An eighteen year old, white, unmarried fe- 
male entered the hospital complaining of lower 
abdominal pain, nausea, vomiting, fever, diar- 
rhea and vaginal discharge. 

Five months previously the patient had been 
admitted to another hospital with a diagnosis of 
acute appendicitis. At operation a large pelvic 
abscess was found. The inflammatory process, 
containing a large quantity of foul-smelling 
pus, extended from the brim of the pelvis into 
the cul-de-sac. The vermiform appendix was 
bound down between the acutely swollen fallo- 
pain tubes. The abscess cavity was opened and 
its purulent contents were aspirated. Appen- 
dectomy was performed and two drains were 
left in place. Histopathologic examination of 
the appendix revealed only peri-appendicitis. 
Vaginal discharge had persisted up to the time 
of the present admission. 

Physical examination disclosed an infra-um- 
bilical laparotomy scar with keloid formation. 
Tenderness was elicited in both lower quad- 


rants. There was exquisite pain.on motion of 


the cervix and some fixation of the adnexae. 
Rectal examination confirmed these findings 
and also disclosed a bulging mass in the right 
side of the pelvis. The clinical diagnosis was 
pelvic inflammatory disease. Inasmuch as the 


exact nature of the findings at the previous 
operation was in doubt, residual disease related 
to the appendix was also considered. Roentgen 
examination of the abdomen revealed a soft 
tissue mass measuring 8.0 cm. in diameter over- 
lying the right aspect of the sacrum. A 1.0 cm. 
calculus was visible in the central zone of this 
mass (Fig. 1). This was interpreted as a der- 
moid cyst of the ovary containing a tooth. The 
white blood cell count was 22,900 with 74 per 
cent polymorphonuclear cells. The patient was 
treated with broad spectrum antibiotics and 
was discharged after cessation of pain. 

She was re-admitted two weeks later, again 
complaining of pain in the right lower quad- 
rant. There had been nausea and vomiting for 
several days prior to admission. Physical find- 
ings were essentially the same as on the pre- 
vious admission. A barium enema study showed 
no colonic abnormality. The pelvic soft tissue 
mass which lay posterior to the mid-plane of the 
pelvis was unchanged in size and the calcified 
body could be identified in its original location. 
The mass containing the calculus produced up- 
ward and posterior displacement of the sigmoid 
colon (Fig. 2). 

Bilateral salpingoophoritis, a right pyosal- 
pinx measuring 10.0X4.0 cm. and pelvic ad- 


Fic. 1. Roentgenogram of the pelvis showing a homo- 
geneously dense 1.0 cm. calculus overlying the 
lower right sacral area. A soft tissue mass 8.0 cm. 
in diameter representing a pyosalpinx surrounds 
the calculus. 


* From the Departments of Radiology of the State University of New York, Downstate Medical Center, and the Wycoff Heights 


Hospital, Brooklyn, New York. 
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Oblique roentgenogram of barium filled 
rectosigmoid showing location of the calculus 
towards the posterior half of the pelvis with pres- 
sure of the soft tissue mass upon the sigmoid loop. 


hesions were found at laparotomy. Right sal- 
pingectomy was performed. The excised fallo- 
pian tube, measuring 9.0X3.0 cm. contained 
thick, yellow purulent material. Within its lu- 
men there was a small, yellowish-gray calculus 
measuring approximately I.0 cm. in diameter. 
On section this stone was said to resemble those 
commonly found in the biliary system or ap- 
pendix. Unfortunately, no chemical analysis of 
the stone was made. The patient had an un- 
eventful recovery. 
DISCUSSION 
CALCIFIED LESIONS OF THE FALLOPIAN TUBE 

Shadows of calcium density within the 
lumen of the fallopian tube or within its 
wall are rare and seldom recognized as 
being of tubal origin. Nevertheless intra- 
luminal calcifications, free intraluminal 
calculi, intramural phleboliths and intra- 
mural ossifications of the fallopian tubes 
have been found in surgical specimens. This 
has usually been in patients who have had 
no preoperative roentgen examination. 

The only previous report of the pre- 
operative demonstration of a true, intra- 
luminal fallopian tube calculus is that of 
Birkelo.® This was a case of a thirty-four 
year old married, childless patient who was 
examined for complaints of back pain, 
hematuria and pyuria. Roentgen study of 
the pelvic area revealed two rounded cal- 
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culi measuring approximately 1.5 cm. in 
diameter each lying about 3 to 4 cm. to 
either side of the midline, at the level of 
the lowest sacral segment. In the published 
roentgenogram these calculi, which are not 
completely described in the case report, 
exhibit a coarsely granular interior struc- 
ture with an incomplete outer rim of dense 
calcific material. Birkelo felt that the con- 
cretions were of urinary origin and that 
each shadow represented a calculus lodged 
in the lower end of each ureter. The pre- 
operative diagnosis was tuberculosis of the 
urinary tract. At operation pelvic adhe- 
sions and bilateral tubal occlusion were 
present. A calculus was found in the lumen 
of each fallopian tube and removed. 

Regnault® has reported the finding of 2 
free calculi in an excised fallopian tube. 
Analysis of these stones revealed con- 
centric layers of calcium carbonate en- 
crusted on an organic nidus and the author 
expressed the view that they could have 
been detected by roentgen examination. 
A laminated structure would probably 
have been evident on the roentgenogram. 

A recent report describes a free calculus 
found at operation in a patient with acute 
right salpingitis.' The stone was palpated 
in the tube while a culture was being taken 
from the fimbriated end. It was thought 
to be a foreign body but upon extraction, 
proved to be an angular calculus measur- 
ing 2X2 mm. A roentgenogram of the 
specimen showed homogeneous density. 
The author comments that since this pa- 
tient’s clinical course was characterized by 
excessively severe colicky pain and hyper- 
esthesia, it is logical to think that the cal- 
culus may actually have caused colic of the 
fallopian tube. There was no preoperative 
roentgenogram which undoubtedly would 
have revealed the stone. Postoperative 
study showed no additional calculi in the 
abdomen or pelvis. 

The 3 cases described above represent 
the only documented instances of free in- 
traluminal fallopian tube calculi which we 
have been able to find in the literature. 
Two additional reports of tubal calculi 
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dating back to the early part of the century 
(attributed to Thies and to Strassman) are 
recorded but the original sources could not 
be verified." 

There are, however, reports of other 
types of calcified lesions of the fallopian 
tube, some of which have been identified on 
preoperative roentgenograms. Bond’ has 
reported an instance of bilateral tubal dis- 
ease in which there was a roentgenographic 
finding of two beaded, radiopaque struc- 
tures of calcific density which resembled a 
short segment of a string of pearls over- 
lying the sacrum on each side of the mid- 
line. At operation both tubes were found 
to be diseased but no tissue was removed 
and hence the nature of the calcified bodies 
was never determined. This “string of 
pearls” finding in the roentgenogram was 
also present in a case reported by Foged," 
who noted nodular intramural ossification 
in the excised specimens. The published 
roentgenograms of these 2 cases show a 
striking similarity and suggest that the 
presence of multiple calcified bodies in the 
fallopian tubes produces a_ distinctive 
roentgen finding which should lead to a 
correct interpretation. 

Tubal ossification, as visualized in the 
roentgenogram, is apparently grossly in- 
distinguishable from intramural calcifica- 
tion or calculus formation. Kulka!® sur- 
veyed the literature dealing with bone for- 
mation in the fallopian tube and reported, 
in a patient of his own, a small calcareous 
nodule in the right side of the pelvis which 
proved to be a partially ossified fallopian 
tube. This had been noted on an abdominal 
roentgenogram and was thought to be a 
calcification within the right ovary. In 
Kulka’s study, which included 3 original 
cases and 11 others collected from the 
literature, including Foged’s case, the ex- 
cised fallopian tubes of 7 patients showed 
macroscopic nodular masses of bone vary- 
ing in size from approximately 1.0 to 3.0 
cm. in diameter. These were single or 
multiple and the majority were attributed 
to tuberculous salpingitis. All 3 of Kulka’s 
specimens also showed intramural nodular 
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bony masses. Asami? reported a_ tubal 
specimen in which several spicules of 
mature bone were found. Kulka, at the 
time, pointed out the need to consider the 
fallopian tube as the site of origin in the 
differential diagnosis of a calcific shadow 
or group of shadows noted in the pelvic 
roentgenogram. 

It has been stated that in cases of tuber- 
culous salpingitis the roentgenogram will 
show “‘fairly characteristic appearances re- 
sembling those of similar (tuberculous) 
processes in the kidney and lymph nodes.” 
However, we have been unable to find any 
reports of the roentgen demonstration of a 
mulberry-shaped calculus associated with 
tuberculous salpingitis. On the other hand, 
discrete calculi and other nodular shadows, 
some of which have proved to be ossifica- 
tions, have been found in_ tuberculous 
disease of the fallopian tubes. As indicated 
above only a few of these cases have had 
preoperative roentgen examination. 

An unusually rare type of tubal calcifi- 
cation was reported by Maxwell*® who 
found a calcified tubal mole measuring 
3.0X 2.5 X3.0 cm. in a specimen removed 
at surgery. Grossly this lesion consisted of 
a calcified shell approximately 4 mm. in 
thickness. The contents were a semitrans- 
lucent jelly-like material representing de- 
generated chorionic villi and remnants of a 
decidual reaction. In this instance roentgen 
study would have revealed a ring-shaped 
calcification approximately 4 mm. in thick- 
ness and 3.0 cm. in diameter. 

Calcified Oxyuris worms and their eggs 
were found in a surgical specimen removed 
by Leschke.”® Three calcified bodies each 
measuring approximately 0.5 cm. were 
present in the wall of the tube. 

Phleboliths were present in the fim- 
briated ends of a specimen removed by 
Kermauner.!’ The calcified bodies were 
evident on gross examination of the tubes 
which felt granular to palpation. 

Diffuse amorphous calcification of the 
tubal fimbria, presenting grossly as thick- 
ened structures covered with coarse scales, 
has been observed by Wagner.” 
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DIFFERENTIAL DIAGNOSIS 

Urinary Tract Calcifications. The urinary 
tract is by far the major source of calculi 
in the lower abdomen and pelvis. In the 
presacral area, as well as elsewhere in the 
pelvis, ureteral and vesical calculi appear 
in a variety of sizes, shapes and structural 
patterns. Urachal malformations, 
sionally associated with calculus 
tion, have also been described.*:?* These, 
however, are situated far anteriorly in the 
retropubic or suprapubic areas above the 
fundus of the bladder while the fallopian 
tube calculus lies in the mid-pelvic or pos- 
terior pelvic plane. Instances of utero- 
vesical fistulae in which a urinary calculus 
has developed within the uterine cavity 
have been reported. Thus, a calculus oc- 
curring in the anatomic site of the fallopian 
tubes is not distinguishable from a con- 
cretion of urinary origin without urologic 
contrast studies.® 

Other Genital Calcifications. Most extra- 
urinary calcifications occur in the female 
genital tract.® In discussing the differential 
diagnosis of such pelvic calcifications, texts 
of radiology and gynecology generally refer 
only to the commonplace, amorphous, 
mottled, calcareous deposits occurring 
within uterine fibroids and to the dentig- 
erous and ossific structures frequently 
associated with dermoid cysts of the ovary, 
since these 2 lesions constitute the most 
common causes of genital calcific densities 
in the female.”* In dermoids, however, even 
a tooth may lack recognizable roentgen 
features and may thus be indistinguishable 
from other pelvic concretions, particularly 
those of urinary origin. Moreover, a cal- 
cification within a uterine fibroid may ex- 
hibit the homogeneous density of a urinary 
calculus.™ 

Other lesions of the female genital tract 
which are known to undergo calcification 
include papillary cystadenomas and cysta- 
denocarcinomas of the ovary. These may 
be recognized by distinctive calcific opac- 
ities (psammoma bodies) present within 
widespread metastases to the pelvis and 
abdomen. In this form they are distin- 
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guished by their peculiar hazy radiopacity 
which resembles that of a thin coating of 
barium remaining within loops of the 
bowel after contrast studies.” However, a 
few cases of early ovarian tumors of this 
type have been described in which the cal- 
cific deposits within a small soft tissue mass 
were confined to an area no larger than an 
ovary and situated in the lateral aspect of 
the pelvis at the mid-sacral level.”!:? Other 
diseases of the ovary in which pathologic 
examination of the tissue has revealed cal- 
cification are fibroma, senile degeneration, 
corpora lutea and old areas of endometrio- 
sis. An instance of the roentgen demon- 
stration of a calcified fibroma is presented 
by Shanks and Kerley.” Calcification of an 
entire ovary, ovarian stones and bone for- 
mation in the ovary have been reported.” 
Appendiceal Calculi. The roentgen char- 
acteristics of appendiceal calculi have been 
extensively studied and_ reviewed.°:!%!9 
Typically, the appendiceal coprolith is a 
solitary, oval, laminated, sharply outlined 
stone located in the region of the right 
iliac crest or the right sacroiliac joint, or 
between the two. Others, however, are 
visualized in the region of the lower 
portion of the right ureter at the level of 
the lateral, mid-sacral area and show no 
lamination. In an evaluation of the mobil- 
ity of appendiceal calculi, it was found that 
approximately 50 per cent showed appre- 
ciable changes in position, although only 
15 cases were so studied.!° It is very likely 
that those coproliths associated with acute 
or chronic inflammatory lesions of the ap- 
pendix will remain fixed in position, as will 
calculi of the fallopian tube which appar- 
ently occur only in tubal disease of an acute 
or chronic nature. Pelvic localization of an 
appendiceal abscess is well known and if 
associated with a calculus may simulate 
pyosalpinx with stone. In some instances 
the stones found within appendiceal ab- 
scesses have actually been extruded from 
the appendix, permitting them to take a 
lower position in the pelvis. The difficulty 
in the clinical differentiation between acute 
salpingitis and acute appendicitis is well 
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known. In our patient, as well as in the 
case reported by Alonso-Lej,! the clinical 
diagnosis was acute appendicitis. More- 
over, appendicitis associated with copro- 
lith formation is very often encountered in 
the younger age groups, as is acute sal- 
pingitis. 

Other Calcified Bodies of the Lower Abdo- 
men and Pelvis. Gallstones extruded into 
the small intestine, detached calcified 
epiploic appendages,’ calcified omental 
fat deposits,’ and enteroliths’® constitute 
a group of calculi which are characterized 
by variable degrees of mobility as demon- 
strated in serial roentgen studies of the 
abdomen and pelvis. Thus, it is not likely 
that calculi of this type will be confused 
with a fallopian concretion although it is 
conceivable that a tubal stone may show 
minor changes of position in a large pyo- 
salpinx. In this connection it is noteworthy 
that 3 of a series of 6 cases of calcified ap- 
pendices epiploicae showed very restricted 
ranges of mobility, all limited to a small 
area of the pelvis, usually at mid-sacral 
level.” 

A rare lesion of the lower abdomen or 
pelvis which may present clinically as either 
an acute or chronic abdominal lesion is a 
Meckel’s diverticulum complicated by 
stone formation. In at least one instance 
preoperative roentgen study showed 2 cal- 
culi lying to the right of the lower sacral 
segments.” 

SUMMARY 

1. A case of a fallopian tube calculus, 
visible in preoperative roentgenograms of 
the abdomen, is reported. 

2. Although this is an unususlly rare con- 
dition, it bears on the differential diagnosis 
of pelvic calculi in the female. In the pres- 
ence of signs and symptoms suggesting in- 
flammatory disease of lower abdominal or 
pelvic structures, particularly the ap- 
pendix, the roentgen finding of a concretion 
in an area corresponding to the anatomic 
site of the fallopian tube requires that the 
tubal origin of such a stone be considered. 

3. The literature dealing with various 


Salpingolithiasis gil 


types of pelvic and lower abdominal cal- 
cified bodies has been reviewed and their 
roentgenographic differential diagnosis dis- 
cussed. 


Isadore Katz, M.D. 
450 Clarkson Avenue 
Brooklyn 3, New York 
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MURAL EMPHYSEMA OF THE UTERUS 
xi A CASE REPORT 
ts By LELAND E. HOLLY I, M.D., SHATTUCK W. HARTWELL, M.D., JOHN N. McNAIR, M.D., 
io and ROBERT A. LOWRY, M.D. 
MUSKEGON, MICHIGAN 
a T HAS been a common practice to utilize from such symbiotic mixed growth, espe- 
m4 roentgenograms to diagnose the pres- cially the anaerobic gas-forming strepto- 
re. ence of gas in deep tissues in contaminated _coccus.!*"8 
1s war wounds.* Interstitial emphysema of Predisposing conditions described in gas- 
2 the pancreas, stomach, gallbladder, and forming infections of the female genital 
urinary bladder, as well as gas collections tract in the puerperium include cervical 
* in retroperitoneal spaces and perinephritic plugging, tubal infection, destructive op- 
in tissues, have been described.?::!8-4:50-5 eration, forcible attempts at delivery, intra- 
J. Although suggested by Heim” many years uterine manipulation in the presence of 
3s ago, the plain roentgenogram of the ma-_ fetal death, long standing ruptured mem- 


ternal abdomen has been reported in only 2 
cases as a diagnostic aid in determining 
the presence or absence of puerperal or 
abortal gas-forming 


PATHOGENESIS 

Interstitial gas is classically associated 
with the Clostridium group of bacilli. This 
manifestation, however, is often simulated 
by other organisms such as Escherichia coli 
and the Streptococci,!"’* particularly in di- 
abetic Further, the de- 
gree to which these same organisms may 
complicate or aggravate the clinical course 
of the classic (Bacillus welchii) gas gan- 
grene infection, to say nothing of their role 
as possible precursors, ‘is not clearly 
known.?:®14,54,49.53 Basically the grave signs 
and symptoms of clostridial gas gangrene 
have been ascribed to a “hemotoxin,”’ 
“leucocidin,” and/or ““myotoxin” from the 
particular clostridium bacillus involved, 
but the streptococcus may also have a 
hemolytic and/or myositic toxin associated 
with it. Some authors™:** have pointed out 
that fatalities from puerperal sepsis might 
be directly related to either combined in- 
fection by secondary saprophytes, which 
include staphylococci and pneumococci, or 
to infection by the secondary organisms 
alone.®:?5.3°.3! The latter were particularly 
suspect in the pre-antibiotic era. The 
slightly sweet, fetid odor associated with 
clostridial infections is thought to arise 


branes, failed forceps,” angular pregnancy,”® 
operative interference, prolapsed cord, 
uterine perforation, uterine myomata, and 
septic abortions. Fetal death is not a neces- 
sary concomitant,‘® but some authors 
suggest that some dead tissue must be 
present before true gas gangrene bacilli can 
implant and propagate themselves.**:* This 
is considered less often true of the sapro- 
phytes present, especially the streptococci. 

The extent of gas-forming infection in 
the female genital tract may vary widely. 
A “sub-clinical” existence has been postu- 
lated because a large number of “normal” 
patients were found by direct vaginal and 
cervical smears to harbor clostridia.“ 
This finding has been disputed by some 
who found Bacillus welchit organisms by 
this method only in abnormal situa- 
tions.*** Overlooked is the rather wide- 
spread uniform occurrence of  sapro- 
phytes, such as streptococci and Escherichia 
coli, in both “‘normal” and ‘‘abnormal”’ set- 
tings.”* Of similar nature, but perhaps more 
significant, is the surprising number of 
positive blood cultures of Bacillus welchii 
and other organisms obtained from pa- 
tients after abortion or curettage and from 
puerperal patients who have apparently 
normal convalescences.® 


CLINICAL FEATURES 


The clinical extent of gas-forming sepsis 
varies widely. Localized emphysematous 
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vaginitis has been reported but does not ap- 
pear to be related to a bacterial infec- 
tion,® Emphysema may 
be limited only to a dead fetus and/or 
products of Tympanites 
of the uterus (physometra) and emphy- 
sematous endometritis have also been re- 
ported.!’ Several organisms have been cul- 
tured in these cases. 

Beyond these relatively early and often 
innocuous stages, however, the barrier to 
serious infection may be broken by one or 
more of the internal or external factors 
enumerated above. The infection may 
progress into the more portentous emphy- 
sema of the uterine wall, then on to throm- 
bophlebitis, lymphangitis, peritonitis, met- 
astatic gas infection, and fatal septicemia 
with hemoglobinuria,’ very severe anemia, 
jaundice, cyanosis, renal failure, collapse, 
and The process 
may terminate fatally in hours or days with 
or without typical 

In the case reported below we observed 
emphysema of the uterine wall and nearby 
tissues. Clinical findings indicating the 
presence of such a state usually occur, if at 
all, within forty-eight hours*® and include 
the presence of a large uterus, elastic and 
sensitive to pressure, with crepitus on rare 
occasions, expulsion of gas from the cervix, 
peritonitis, and marked meteorism. The 
pulse is elevated slightly to moderately 
with falling blood pressure. The patient 
feels increasing pain in the abdomen and 
becomes restless, but is otherwise often 
unusually well and alert. There is an in- 
creasing pallor which may be followed by a 
deepening jaundice and with 
hemoglobinuria if vascular collapse and 
death do not intervene. There is, however, 
a wide variation in the time required by 
this course of events. 

Clinical antemortem evidence of 
found by routine physical examination has 
been infrequently noted, perhaps only in 
as many as I in § 13,21 Unfor- 


cyanosis 


gas 


cases.) 


tunately, no gas at all may be present.‘ 
Prior to the availability of antibiotics,” 
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when gas was recognized by the usual 
signs, it was almost always too late to save 
the patient’s life.” 

Several authors expressed the opinion 
that once emphysema of the uterus oc- 
curred there was little or no hope for the 
patient,”*** and one author stated that all 
known cases of generalized gas sepsis end 
fatally.** However, there recorded 
cases of gas infection, advanced even to 
cyanosis, which recovered.**! Toombs and 
Michelson determined a recovery rate of 
approximately 13 per cent with early diag- 
and hysterectomy, if indicated.*® 
Some cases which have demonstrated mild 
urinary and serologic signs have recovered, 
but these signs disappeared early in the 
course of the disease during intensive ther- 
apy.**:5 In contrast, in cases not necessarily 
demonstrating clinical evidence of gas in- 
fection, where only organisms other than 
clostridia were cultured from the blood or 
postmortem tissues, mortality has been 
reported as low as 20 to 2§ per cent prior to 
the discovery of antibiotics.*° 


are 


nosis 


Some interesting observations in the 
literature stand out. It has been stated that 
gas alone is not always evidence of clostri- 
dial infection, and clinical findings of gas 
gangrene are not really typical since they 
can be duplicated by other organisms under 
suitable conditions. It has been noted that, 
although postmortem culture material re- 
veals clostridial organisms almost every- 
where in some of these “typical” cases of 
gas gangrene,***? it is not true in other in- 
stances where they are found in associa- 
tion with many other organisms.”*:*4:56.38 
This is thought sometimes to be only a ter- 
minal event occurring in tissue made anoxic 
by increasing vascular collapse.*!:**4° It 
would appear further that cultures of clos- 
tridia from blood and the cervix or uterus 
might not be sufficient evidence always to 
indite them as the primary cause of a gas- 
forming sepsis. Some authors have stated 
that jaundice which appears early and pro- 
gresses rapidly occurs only in Bacillus 
welchii infections,” ** but another states 
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that this symptom has occurred in several 
patients with severe hemolytic strepto- 
coccal septicemia. 

It would thus appear that as a general 
rule puerperal sepsis caused by clostridia 
and proved by culture from several sources 
during life is a short-term fulminating dis- 
ease, almost 100 per cent fatal. This rapid- 
ity of course, terminating in a shock-like 
state and sometimes with terminal cyano- 
sis, comes closer than positive cultures to 
being a dependable sign for differentiation 
from the more common, slower, consider- 
ably less fatal types of gas-forming puer- 
peral sepsis. Indeed, the incidence of the 
latter has probably not been fully appre- 
ciated because of the many difficulties in 
making a diagnosis. 


REPORT OF A CASE 


A twenty-seven year old primigravida white 
female was admitted to Hackley Hospital on 
October 10, 1959, at term of a pregnancy free of 
complication with the exception of some nausea 
and vomiting in the first trimester. The history 
was noncontributory beyond the fact that the 
patient had been hospitalized in 1957 for a ques- 
tionable pelvic inflammatory disease. 

Five minute contractions had begun at 5:45 
p.M. and from the patient’s description she had 
passed a mucus plug. The membranes, however, 
were intact. Subsequently, labor became de- 
sultory with little progress. At 3:00 P.M. on 
October 11, pelvimetry revealed no uterine or 
fetal abnormality. It was felt, however, that 
because of flattening of the pelvis a degree of 
relative cephalopelvic disproportion might be 
present. At 6:45 p.M., October 11, by rectal ex- 
amination dilatation was found to be only 3 
cm., but at 9:45 P.M. pushing contractions oc- 
curred and there was a question of complete 
dilatation. A vaginal examination revealed 5 to 
6 cm. cervical dilatation and the membranes 
were ruptured with Allis forceps. At 11:15 PM. 
dilatation was found to be 7 to 8 cm. by rectal 
examination with the patient resting well be- 
tween contractions. At 6:30 A.M. on October 12, 
no further progress was noted in spite of good 
contractions 

Two consultants examined the patient. The 
head was not engaged. One consultant felt that 
the cephalopelvic disproportion was the para- 
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mount cause, while the other ascribed the delay 
to anterior asynclitism, dystocia and dehydra- 
tion. Both agreed, however, that an adequate 
trial of labor had been given and that cesarean 
section was indicated. 

A preoperative blood study showed that the 
patient’s hemoglobin was 12.1 gm. with a white 
blood cell count of 20,200. There were g6 per 
cent polymorphonuclear forms noted. Tem- 
perature and pulse were normal. 

Anesthesia was started at 9:55 A.M., October 
12, using cyclopropane and oxygen. After a 
somewhat disturbed induction, surgery was be- 
gun at 10:08 a.m. and completed at 11:00 A.M 
The course was satisfactory with the delivery 
of a healthy male infant at 10:15 a.m. and the 
placenta at 10:17 A.M. Morphine sulfate and 
ergotrate were given in the course of the pro- 
cedure. 

A low midline abdominal incision was made 
and the bladder easily retracted. The fetal head 
was tightly wedged in the pelvic inlet in the left 
occiput posterior presentation. A low Kerr-type 
transverse incision was then made through the 
lower uterine segment and the head was ele- 
vated and brought forward with some difficulty. 
At first it was manually dislodged and then a 
small forceps was applied. The baby was de- 
livered in good condition. A tiny rent which 
was noted in the right lower uterine segment 
was closed. There was little blood loss which 
was estimated to be 50 to 60 cc. All bleeding 
was well controlled. (There were no abnormali- 
ties of the placenta.) The procedure was well 
tolerated. 

Some postoperative blood loss occurred 
which gradually diminished. One nurse made 
the observation that, on the first postoperative 
day, the urine returned through a Foley cath- 
eter had a “‘light blood color” but this was not 
again mentioned. Temperature, blood pressure 
and pulse were not remarkable. The attending 
physician noted that the patient was very un- 
comfortable and the nurses repeatedly noted 
her restlessness. On the second postoperative 
day, some degree of ileus appeared clinically 
and a Levine suction tube was ordered with 
maintenance intravenous fluids. Noninfectious 
paralytic ileus was the tentative diagnosis. 

On the third postoperative day, the tempera- 
ture peak was 100° F. with the pulse ranging 
between go and 110. The patient required dem- 
erol frequently for abdominal distress; sodium 
amytal was required for restlessness on one oc- 
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casion. Use of prostigmin on the fourth post- 
operative day temporarily and partially re- 
lieved abdominal distention but this quickly 
recurred. On the fifth postoperative day the 
temperature (101°F. rectally) and pulse re- 
mained elevated. The patient again complained 
of increasing abdominal discomfort and there 
was an increasing hard abdominal distention, 
although the patient was able to be up and 
about. 

Early on the morning of the sixth postopera- 
tive day intractable vomiting began. A Cantor 
tube replaced the stomach tube but abdominal 
and chest discomfort indicated increasing, se- 
vere distention. Roentgenograms of the abdo- 
men made late in the morning indicated what 
appeared to be a complete bowel obstruction 
or severe, advanced ileus. The significant find- 
ing, however, was emphysema of the uterine 
wall with possible extension of the gas into the 
retroperitoneal space along the fascial planes 
and into the parametrium (Fig. 1, 4, B and C). 
Puerperal sepsis with gas gangrene of the uterus 
and possibly of the nearby tissues was the im- 
mediate working diagnosis for which the roent- 
genograms were primarily responsible. 

After skin testing proved negative, gas gan- 
grene polyvalent antitoxin was begun immedi- 
ately, intravenously and intramuscularly, ad- 
ministered with penicillin, 0.5 gm. b.i.d. The 
hemoglobin was found to be 9.5 gm. per cent 
with a hematocrit of 28 per cent; electrolytes 
were normal; there were 14,500 white blood 
cells with go per cent polymorphonuclear forms. 


A catheterized urine specimen revealed a pH of 


5 with Oto § red blood cells and 1§ white blood 


cells per field. No note was made of the color of 


the urine. Whole blood was given intravenously. 

On the seventh postoperative day, October 
14, the rectal temperature rose as high as 102°F. 
and the pulse continued to range irregularly be- 
tween 90 and IIo. At this point a permanent in- 
travenous cut-down was utilized to administer 
intravenous gas gangrene antitoxin. The patient 
felt considerably better on the morning of the 
seventh postoperative day, but abdominal ten- 
derness was present over the uterine fundus 
which was quite firm. There was a moderate 
vaginal flow. 

A bacteriology report of a smear from the 
cervix taken at the time of the initial diagnosis 
and prior to treatment indicated that gamma 
group Streptococci and hemolytic Escherichia 
coli had been identified. No clostridial organ- 
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isms were found. Intravenous achromycin was 
added to the penicillin medication, 500 mg. 
twice a day. Whole blood was continued. 

On the eighth postoperative day the rectal 
temperature reached a peak of 105°F. with the 
pulse ranging between 90 and 110. Additional 
blood was given. Penicillin was increased to 0.5 
gm. four times a day. At this time the attending 
physician noticed a fetid, sweet aroma in the 
patient’s room. The abdomen remained dis- 
tended and the uterus occupied approximately 
one-third of the abdomen. It was very firm. It 
was on this day that a urine sample was first 
reported positive for bile. Hemoglobin was 10.7 
gm. per cent in spite of three previous blood 
transfusions. The white blood cell count was 
now at 48,000 with go per cent polymorpho- 
nuclear forms again noted. A fourth unit of 
blood was given in the evening. 

On the ninth postoperative day the tempera- 
ture remained elevated and the pulse was ap- 
proximately the same. A sensitivity report on 
the culture revealed the organisms to be sensi- 
tive to chloromycetin and I gm. was ordered 
twice a day. Achromycin and penicillin were 
discontinued. The patient began to appear less 
toxic and needed less narcotics for discomfort. 
There was no evidence of a localized abscess 
Hemoglobin was 10.2 gm. per cent. 

On the tenth postoperative day a heavy rub- 
ber tube was placed in the endometrial cavity 
to establish drainage, and drainage of a light 
brown fluid from the abdominal wound site was 
noted. Although distention of the abdomen re- 
mained essentially unchanged and the uterus 
continued to be very large, it was now found to 
be “doughy.” Suddenly, at 3:00 P.M., approxi- 
mately two quarts of fetid “laudable” pus with 
blood streaking it came from a small hole in the 
abdominal incision. Culture of this fluid subse- 
quently indicated the presence of a coagulase 
negative hemolytic Staphylococcus aureus which 
proved subsequently to be sensitive to ilotycin 
and chloromycetin. The passage of pus consid- 
erably relieved the patient and a catheter was 
placed in situ to assure drainage (Fig. 2). 

The patient from this day began to feel bet- 
ter with improved intake and output and good 
passage of flatus and urine. The only deteriora- 
tion was the fact that edema was noted for the 
first time in the right leg and foot without evi- 
dence, however, of tenderness or fever accom- 
panying it. It appeared to be caused by an ob- 
structive lymphangitis and/or thrombophle- 


960 


Mural Emphysema of the Uterus 


Fic. 1. October 18, 1959: (4) Initial antero- 


posterior view of the abdomen shows marked 
ileus, an enlarged uterus and multiple 
irregular gas pockets within the uterine 
wall. (B) Left posterior oblique view, made 
with air injected into the urinary bladder, 
proves conclusively the intramural position 
of the gas. (C) Right posterior oblique view. 
Note the uterine tympanites associated 
with the infection. 
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Fic. 2. October 22, 1959: A soft rubber catheter lies 
in the ruptured portion of the abdominal wound 
for drainage. This roentgenogram clearly shows 
the parametrial and retroperitoneal spread of the 
gas. 


bitis in the pelvis, but it might have been sec- 
ondary to cut-downs on this extremity. 

Foul drainage continued from the vagina and 
abdomen and on the thirteenth postoperative 
day, the temperature dropped below 100°F. for 
the first time with the pulse also notably drop- 
ping. On the fourteenth postoperative day the 
hemoglobin was Io gm. per cent and the white 
blood cell count was 24,500 with 86 per cent 
polymorphonuclear forms. 

On the fifteenth postoperative day, a biman- 
ual pelvic examination was performed; the 
uterus, occupying one-third of the abdomen, 
was fairly well fixed and there were several 
areas of fluctuation in the cul-de-sac and in the 
lateral fornices. The cervix was patulous and 
there was a purulent drainage from it. A sterile 
rectal tube with multiple openings cut into it 
was inserted into the uterine cavity and sutured 
in place and the fistulous tract in the abdomen 
was enlarged to provide better drainage. 
Another unit of blood was given. 
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On the seventeenth postoperative day, peni- 
cillin was started again. On the eighteenth day 
the patient’s temperature was normal for the 
entire day. On the nineteenth day the uterus 
persisted large but appeared somewhat smaller 
in size; the abdomen was soft and profuse drain- 
age continued from the abdominal wound and 
the vagina. 

Subsequently, both the abdominal and uter- 
ine drains were expelled spontaneously. Even 
though the temperature occasionally spiked 
above normal and the white blood cell count 
remained elevated, with continued drainage 
from both the abdominal wound and vagina, 
the patient was discharged on November 8, the 
twenty-seventh postoperative day, for home 
care. The indication for this was the need for 
maintenance of the patient’s morale. 

On November 11, 1959, the thirtieth post- 
operative day, the patient was taken to Hack- 
ley Hospital operating room with an abdominal 
wound dehiscence. A foul odor pervaded the 
entire emergency operating room. A rounded 
mass, 4 to 6 inches in diameter, projected from 
the cesarean wound. It was green, rather homo- 
geneous and flabby at the thinner unattached 
caudad portion. Foul-smelling yellow-gray pus 
lay on the skin surrounding the protruding mass 
which, when first observed, was thought, on the 
basis of all previous experience, to be an in- 
fected gangrenous omentum. The gloved finger 
could be passed above and around the mass in 
the abdomen, and from the caudal end of the 
mass into a distinct lumen with thick anterior, 
posterior and cephalad walls. Upon exploring 
the pelvis the gloved finger passed through a 
hole apparently opening from the pelvis, 
through the cervix and into the vagina. There 
was no bleeding. The mass proved to be the 
fundus of the uterus presenting spontaneously 
through the dehiscent midline wound. By finger 
dissection it was removed from the surrounding, 
inflammatory, granulation tissue base which 
was covered with a purulent exudate. This tis- 
sue completely walled off the bowel from the 
necrotic corpus and from the open wound after 
removal of the uterine remnants. Two fingers 
could be passed easily from this large intra- 
abdominal cavity through the residual cervix 
into the vagina. The upper margin of the re- 
maining cervical stump was definitely visible 
behind the somewhat distended and rounded 
bladder with only a slight amount of bright red 
fluid oozing from the granulation tissue on it. 
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The posterior margin was blended with the in- 
flammatory wall which walled off the bowel pos- 
teriorly. No fallopian tubes were visible as such 
and neither ovary could be visualized or pal- 
pated. 

No effort was made to close the overlying 
skin because of the presence of infection. It was 
deemed unwise to use any sutures to close the 
4-inch wide gaping hole in the lower abdominal 
wall. A 5 yard roll of folded gauze was placed 
in the residual cavity. A vaseline gauze pack 
was placed on top of this. To insure dependent 
drainage, two large rubber tubes, one from 
either side of the cavity, were let down through 
the residual, patulous cervical canal into the 
vagina and brought out through the vagina 
where they were later cut just within the vulva. 
There was very little blood loss. The white blood 
cell count on this date was 9,300 with 58 per 
cent segmented neutrophiles and 40 per cent 
lymphocytes. 

Gross examination of the uterus revealed it 
to be flattened, measuring approximately 
20X15 cm. and up to 2.5 cm. in the thickness 
of its walls. One of the surfaces appeared to be 
an endometrial surface and on section numerous 
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cystic spaces which measured up to § mm. in 
greatest diameter were found in the uterine tis- 
sue. Microscopic examination at a later time 
showed much necrosis with moderately large 
spaces throughout the muscle bundles of the 
uterus (Fig. 3, 4, B and C). What appeared to 
be the inner lining showed many polymorpho- 
nuclear leukocytes. The entire tissue was ne- 
crotic with clumps of bacteria found in many 
areas. The cervix was not identified and it was 
assumed that it remained with the patient, as 
was clinically determined. 

Subsequently, the patient had a totally un- 
eventful convalescence. Chloromycetin, 250 
mg., was given orally four times a day; the 
packing in the abdominal wound was gradually 
removed as the cavity and the aperture in the 
abdominal wall shrank rapidly in size. The pa- 
tient’s temperature was above normal only on 
one or two single occasions. Three blood trans- 
fusions were given during the course of this 
stay with an initial 11 gm. of hemoglobin rising 
to 17.5 gm. at the time of discharge. The white 
blood cell count at the time of discharge was 
noted to be 15,400 with 16 per cent segmented 
neutrophiles and 2 per cent nonsegmented 


Fic. 3. Photomicrographs of the uterine spec- 
imen. (4) Large venous and gas spaces are 
well shown by low power magnification. (B) 
High power photomicrograph shows gas 
surrounding muscle fiber bundles and 
amorphous detritus indicating severe ne- 
crosis. (C) Oil immersion photomicrograph 
demonstrates organic detritus in which no 
organisms or spores could be identified. 
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forms. A third bacteriologic culture from the 
wound revealed nonhemolytic Escherichia coli 
sensitive to gantrisin, terramycin and strepto- 
mycin. 

Seventeen days after the spontaneous extru- 
sion of the necrotic uterus through the dehis- 
cent abdominal incision, November 28, the pa- 
tient was discharged well and walking to be fol- 
lowed on an ambulatorv basis. A Malcott 
catheter draining through the vagina was still 
in place. 

On December 16, 1959, the patient was given 
an intravenous glucose tolerance test to exclude 
the possibility of an underlying subclinical dia- 
betic condition. This proved to be entirely nega- 
tive. 

On December 28, 1959, the seventy-seventh 
postoperative day, the patient was readmitted 
to Hackley Hospital for final plastic repair of 
the abdominal wound which was by then com- 
pletely closed by granulation tissue and par- 
tially re-epithelialized. The patient had led a 
physiologically normal existence with normal 
bowel and bladder tunction. Drainage had 
slowly diminished. Pelvic examination revealed 
a two inch extension beyond the vagina into 
the abdominal cavity. Hematology at the time 
of this admission showed 12 gm. hemoglobin 
with 8,100 white blood cells and 71 per cent 
polymorphonuclear forms. 

The patient has since continued to fare well 
with complete sealing off of the abdominal cav- 
ity from the vagina and cervical stump. 


COMMENT 


Suggestive predisposing factors were 
initially present in ruptured membranes 
during a vaginal examination, tight wedg- 
ing of the fetal head in the lower uterine 
segment (causing uterine ischemia?), oper- 
ative interference with difficult delivery of 
the fetal head, and a small, low uterine 
tear. Approximately forty-eight hours after 
the cesarean section, blood-colored urine 
was noted with the patient becoming in- 
creasingly restless and complaining of pain. 
Subsequently, evidence of peritonitis oc- 
curred with severe fecal vomiting. A plain 
flat roentgenogram of the abdomen was re- 
quested to determine possible obstructive 
etiology and the unexpected diagnosis of 
emphysema of the uterine wall and cavity 
was made. Severe, stubborn anemia with 
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bile in the urine was noted. The uterus ap- 
peared typical. Specific measures (poly- 
valent antitoxin and antibiotics), suppor- 
tive measures (rest and blood transfusions), 
and careful thorough maintenance of drain- 
age of infected sites were carried out and 
the patient slowly recovered with self- 
amputation of the entire uterine corpus and 
subsequent successful, spontaneous, wound 
repair without suture except to reunite the 
skin and panniculus. 

The case described above shows almost 
all of the characteristic findings of a typical 
gas gangrene and, because of the presence 
of myometrial gas with probable extension 
in fascial planes, possible lymphangitis and 
the absence of diabetes, the failure to dem- 
onstrate clostridial organisms by culture 
might have been considered to be of sec- 
ondary importance in the diagnosis. Cer- 
tain facts, however, do stand out. Clostrid- 
ial organisms were not cultured; an early 
diagnosis of emphysema of the uterus was 
made by roentgenography prior to clinical 
suspicion, the evidence of hemolysis was 
definite but its progress was slow and did 
not produce clinical jaundice; specific anti- 
biotic and antitoxin therapy was instituted 
along with blood transfusions and adequate 
drainage; the patient survived; and spon- 
taneous amputation and extrusion of the 
uterus with spontaneous closure of the ab- 
dominal dehiscence completed the course of 
this rather dramatic case. 

From experiences cited it would appear 
that unequivocally proved clostridial gas 
gangrene is rare among causes of puerperal 
sepsis and seldom occurs in cases of gas- 
forming infection and septicemia without 
evidence of secondary invaders. Concomi- 
tant infection by Escherichia coli, Strepto- 
cocci, or possibly Staphylococci is frequently 
present which may be a necessary predis- 
posing factor to infection by the clostridial 
group, altering the tissue substrate for 
them and increasing their virulence, both 
locally and at metastatic sites. These in- 
habitants of the female genital tract, how- 
ever, are a common cause of puerperal sep- 
sis and may themselves produce toxins 
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which may manifest the same but, perhaps, 
slower and lesser signs of generalized gas 
gangrene infection, as apparently they did 
in the above case. Therefore, it would ap- 
pear that in many, if not most, instances of 
gas infection early diagnosis and rapid 
specific treatment with antibiotics and 
blood transfusions can prevent progress of 
the infection to the usually fatal septicemia 
and in some cases can actually prevent on- 
set of a general clostridial septicemia. 

This case illustrates what early, inten- 
sive, conservative therapy may accom- 
plish. The key may well be the early diagno- 
sis by a plain roentgenogram of the abdo- 
men with subsequent specific therapy for 
organisms cultured both aerobically and 
anaerobically. Measures such as _hyster- 
ectomy which are of debatable help may 
be definitely contraindicated in favor of 
more conservative measures. 


SUMMARY 
A case of frequently fatal, puerperal 
emphysema of the uterine wall and nearby 
tissues with generalized toxemia illustrates 
how a simple roentgenogram of the mater- 
nal abdomen may disclose the unsuspected 
presence of a gas-forming infection and 
may lead to saving the mother’s life 
through the initiation of early specific anti- 
toxic, antibiotic and supportive therapy. 
The concomitant use and effectiveness of 
basic surgical maneuvers are also demon- 
strated. Early recognition of gas-forming 
puerperal or abortal infection is fundamen- 
tal to its cure and it would seem expedient 
from the evidence presented that a plain 
abdominal roentgenogram be made of those 
cases of the puerperium and abortion which 
demonstrate certain variations from the 
usual clinical course. 
Leland E. Holly Il, M.D. 


1700 Clinton Street 
Muskegon, Michigan 
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QUINTUPLETS IN UTERO* 


By JOHN R. BROADWATER, CAPTAIN, USAF (MC), and SAMUEL S. KRIKORIAN, 
CAPTAIN, USAF (MC) 


LACKLAND AIR FORCE BASE, TEXAS 


REPORT OF A CASE 
TWENTY-SEVEN year old white female, 
gravida III, para 11, was first seen in the De- 

partment of Radiology at twenty weeks’ gesta- 
tion. Two previous deliveries were spontaneous 
and normal. A single roentgenogram of the ab- 
domen was obtained because the uterine size 
was disproportionate with the estimated gesta- 
tion period. This roentgenogram revealed three 
fetal skeletons, with a suspicion of a fourth. 

The patient returned approximately one 
month later with marked abdominal pain. Her 
uterus had grown rapidly since the previous ex- 
amination. A roentgenogram of the abdomen 
(Fig. 1) revealed the presence of quintuplets. 
Four days later the patient spontaneously de- 
livered five live infants who were obviously 
premature and immature. None of the babies 
survived longer than twenty-four hours. 

SUMMARY 

This case is presented as a matter of 
interest to radiologists since a roentgeno- 
gram of quintuplets im utero has not been 
obtained previously. The obstetrical rami- 
fications of this case are to be presented 
in the Fournal of the American College of 
Obstetricians and Gynecologists. 
John R. Broadwater 
Captain, USAF (MC) 
USAF Hospital, Lackland 
Lackland AFB, Texas 

* From the Department of Radiology, United States Air Force Hospital, Lackland, USAF Aerospace Medical Center (ATC), Lack- 


land Air Force Base, Texas. 
This paper represents the personal viewpoint of the authors and is not to be construed as official Air Force policy. 


Fic. 1. Quintuplets in utero. 
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HYSTEROSALPINGOGRAPHY WITH WATER 
SOLUBLE MEDIUM (SALPIX) 


By GEORGE W. HENRY, M.D., and ROBERT G. HUNTER, M.D. 


HONOLULU, HAWAII 


HE methods of visualization of the fe- 

male genital tract have been ade- 
quately reviewed by many authors. One of 
the latest complete reviews was by White- 
law and Miller? in 1959, which is recom- 
mended for those interested in a summary 
of the historical mileposts. These authors, 
together with others in the recent litera- 
ture, including Rock, Rubin, etc., feel that 
oily media are contraindicated for the 
study of infertility. An aqueous opaque 
medium has several advantages over oily 
material, with the most important perhaps 
being its complete absorption and safety. 
In addition, there is no oily residue to inter- 
fere with reconstructive surgery. 

This report is based upon the study of 
185 hysterosalpingograms done with salpix 
from 1954 through 1959. The great major- 
ity of these patients were investigated be- 
cause of infertility, although a number were 
examined because of habitual abortion.* 

TECHNIQUE 

The procedure is always carried out at 
the estimated time of ovulation. The cor- 
nual sphincters are most relaxed at this 
time and tubal filling occurs easily.! Vis- 
ualization of the tubes can be obtained at 
any time during the ovulation cycle, but 
on a day distant from ovulation a greater 
pressure is required. It has been our feeling 
that tubal obstruction demonstrated by 
hysterosalpingography, at a time other 
than near ovulation, may be false and the 
study should be repeated on the proper 
day. 

No other preparation is used in our 
studies, except to have the patient void 
just before the procedure. With a bivalve 
speculum the cervix is exposed and grasped 
on either side with tenacula and the cervi- 
cal-hysterosalpingo-canula is inserted. This 
was devised by one of the authors! and 


consists of a Foley type balloon supported 
by a spherical cup below, surrounding the 
canula. The canula just enters the cervical 
canal. A watertight seal is obtained with 
counter-traction by the tenacula pulling 
the cervix against the air-filled balloon. 
This permits visualization of the cervical 
canal, as well as the uterine cavity and 
tubes. It does not traumatize the cervix 
and avoids a great deal of cervical-uterine 
spasm, which occurs at times with the 
Jarcho and other hard rubber acorn type 
canulae. A Io cc. syringe filled with salpix 
is previously attached to the canula and 
filled with the medium to avoid air bubbles. 
After removal of the speculum, the patient 
is properly positioned on the fluoroscopic 
table and the medium is slowly instilled. 
This is observed fluoroscopically for mo- 
mentary periods, and spot roentgenograms 
are taken as indicated. This includes at 
least one during the early filling phase, and 
one later in each oblique projection. 
Oblique roentgenograms are also obtained 
of the filled tubes, as soon as the medium is 
detected in the peritoneal cavity. With the 
canula still attached, overhead Bucky 
posteroanterior and lateral coned roent- 
genograms are taken. Before each of these 
exposures a small amount of the medium 
is instilled to better demonstrate the cervi- 
cal canal. 

If tubal obstruction is present, it is im- 
mediately apparent at fluoroscopy and in- 
stillation of the medium is continued under 
gentle pressure. With patience, tubal fill- 
ing can occasionally be obtained in these 
instances; this would not be achieved if the 
fluoroscopic portion of the study were 
omitted. 

A total of between 4 to 10 cc. of salpix is 
used, perhaps more often nearer the latter 
amount than the first, since the bulb seal is 
at times not absolutely watertight. The 
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medium itself is somewhat sticky and, if 
refilling of the syringe is required, the bar- 
rel must be dipped in water to avoid bind- 
ing or sticking; it is not needed for the first 
instillation but only after the medium has 
coated the barrel of the syringe. This simple 
maneuver completely obviates this small 
disadvantage. 

No visualization of the venous sinuses 
or veins occurred in any of our examina- 
tions in contrast to their intermittent vis- 
ualization with oily media and other types 
of canulae in the past. It would be of little 
concern even if intravenous injection oc- 
curred, since the material is nontoxic. 

The medium is absorbable and a thirty 
minute and/or one hour roentgenogram is 
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always obtained. If there is a free peri- 
toneal spill (Fig. 1.7), the medium is seen 
to be scattered throughout the pelvic area 
and down in the cul-de-sac in the lateral 
view. At thirty minutes it has a smudged 
appearance and loss of detail due to par- 
tial absorption (Fig. 1B). The medium is 
almost entirely absorbed at one hour ex- 
cept for a general haziness (Fig. 1C). By 
two hours it is completely absorbed in 
those individuals without adhesions. With 
adhesions or loculation of the medium in 
pockets there is delayed absorption, with a 
clear sharp pattern or border to the pocket 
for as long as three and occasionally four 
hours afterwards (Fig. 2, 4, B and C). Re- 
examination of those individuals who dem- 


Fic. 1. (4) ‘‘Physiologic”’ incompetence of the 
cervical canal which was responsible for the 
patient’s repeated abortions. Contraction of 
the cornual sphincters and empty tubes 
occurred after bromelain enzyme irrigation.* 
There is free peritoneal spill. (B) There is 
absorption of most of the medium and a 
smudged appearance of the residue at 
thirty minutes. (C) Only a trace is seen at 
one hour. Residual collections may remain 
in the ends of normal fallopian tubes, as in 
this case, but the density and amount of 
the medium are markedly decreased as 
compared to 4 and B. 
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onstrated loculation and poor absorption 
showed complete disappearance at twenty- 
four hours; it undoubtedly occurred earlier. 
This differential rate of absorption has 
proved helpful in evaluating the signifi- 
cance and degree of pelvic adhesions in re- 
lationship to infertility (Fig. 2, 4, B and 
C; 3, 4 and B). It is possible that a locu- 
lated pocket may include the open fimbri- 
ated end of the fallopian tube and a border 
of the ovary. Nevertheless, if absorption 
was delayed, thickened walls about the 
pocket were presumed. It was postulated 
that passage of the ovum to the tube in 
such cases would be unlikely, if not impos- 
sible. This has proved to be true. Hence, 
loculated peritoneal filling that has not 
absorbed to any degree at one hour is al- 
most as significant as blockage of the tubes 
themselves. 


DISCUSSION 
This report is primarily concerned with 
the evaluation of salpix for hysterosal- 
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Fic. 2. (4) Normal cervical canal and uterus. 
Bilateral hydrosalpinx communicating with 
loculated peritoneal pockets. (B) At thirty 
minutes there is retention of the medium 
and sharply delineated borders of the 
pockets and portions of the dilated fimbri- 
ated ends of the tubes. (C) Very little 
change at one and one-half hours is proof of 
loculation. 


pingography. Rubin e¢ a/.® in 1953 found 
the medium to be safe and satisfactory on 
the basis of animal work and experience in 
patients. Interperitoneal, intravenous and 
subcutaneous injections in monkeys, dogs, 
and rabbits and examination after various 
lapses of time up to several weeks have 
shown no residue and, in particular, no 
granulomatous formation.® The latter pos- 
sibility is of paramount interest, since there 
has been one report in the literature im- 
plying that salpix was the cause of general- 
ized peritoneal granulomata.‘ Careful re- 
view of this article shows that there is a 
great deal of doubt as to the underlying 
etiology. The opaque medium, at the time 
of hysterosalpingography, was shown to be 
in the uterus and one tube only and not to 
have entered the peritoneal cavity. The 
original diagnosis by the pathologist was 
tuberculosis, although the authors of the 
paper later reviewed this and felt that it 
was foreign body granulomata. We believe 
that salpix was not shown even to be the 
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Fic. 3. (4) Cervical canal stenosis. The uterine body 
and fallopian tubes are normal with free peritoneal 
spill. (B) A fifteen minute hysterosalpingogram 
shows normal hazy indistinctness after partial 
absorption of the medium in the peritoneal cavity, 
but there is retention with minimal absorption in 
the uterine cavity due to cervical canal] stenosis 
and inability to empty. 


probable cause of the difficulties in this 
case. The authors of the article possibly 
were misinformed as to the ingredients of 
the medium, as they implied by reference 
that it contained carboxymethyl cellulose. 
It does not. 

The discussion in two articles? on hys- 
terosalpingography has also implied that 
salpix will produce granulomata. This im- 
plication has been by reference to other 
authors investigating and writing about 
carboxymethy] cellulose. Grouping and dis- 
cussing salpix with this additive is mislead- 
ing, since salpix does not contain it. Criti- 
cism on this basis is without validity. 

Nevertheless, detailed attention was 
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given to possible interperitoneal effects of 
salpix. In our series of cases, 33 of the ex- 
amined patients have become pregnant 
and delivered normal babies. Laparotomy 
was performed on 32, primarily for sterility 
repair. Several of these had complete tubal 
obstruction, but the majority had peritubal 
adhesions and salpix had entered these 
pockets of the peritoneal cavity. The sur- 
gery occurred from one month to four years 
following the hysterosalpingographic study. 
In none of the cases operated was there any 
evidence of irritation from the salpix and 
no suggestion whatsoever of granulomatous 
formation. Careful examination of the 
pathologic specimens in those cases having 
hysterectomies etc. similarly revealed no 
evidence of residual medium or granulo- 
mata. 

Salpix contains 0.32 gm. of polyvinyl- 
pyrrolidone (PVP) per cc. and 0.32 gm. of 
sodium acetrizoate per cc., which is the 
same as urokon. PVP has been used as a 
plasma expander, particularly in Europe. 
Literally, liters of this material have been 
given to a single individual. Its possible 
blocking effect on the reticuloendothelial 
system, when used as a plasma expander, 
need not be considered here since only 
small amounts are used for hysterosal- 
pingography. Hence, there is nothing in the 
extensive literature on this product to indi- 
cate any toxic effect when it is used in the 
quantity described. The long-term and ex- 
tensive use of sodium acetrizoate is well 
established as a safe roentgenologic prac- 
tice, since it has been the medium of choice 
for intravenous urography for years. The 
medium has a satisfactory density, both at 
fluoroscopy and roentgenography. 

The patients experienced comparatively 
little discomfort with this procedure. Over- 
filling of the uterus very definitely pro- 
duces a cramping effect and is to be avoided, 
but at times it is done intentionally, if the 
tubes are not visualized. When it strikes 
the peritoneal cavity, a mild to moderate 
amount of pain is experienced. The typical 
individual would describe this as similar 


ME 
B 
1 
1 
1 
S 
) 


928 


to a menstrual cramp and it soon re- 
gresses. The occasional patient (less than 
1 in 15) will require medication such as 
demerol to obtain relief from pain. The 
authors feel this is partially explained by 
the patient’s reaction to the procedure as a 
whole and is not necessarily just pain from 
the irritation of the medium. Our patients 
were ambulatory and all returned to their 
homes with no ill effects; the studies were 
done as office procedures. There was no 
delayed pain, as has been noted with some 
other media such as biligrafin or endo- 
grafin.® 

Use of this technique and medium has 
produced only one known false negative 
examination in the entire series of cases. 
Peritubal adhesions were diagnosed and 
not found at surgery. 


CONCLUSION 


Salpix has been used in 18¢ hystero- 
salpingographic examinations over a_ pe- 
riod of four years. It has given excellent 
roentgengraphic evidence of cervical, uter- 
ine and tubal pathology. It has proved to 
be completely innocuous and _ without 
granulomatous formation or other unde- 
sirable stigmata. The viscosity of the sub- 
stance seems ideal and its ability to be 
absorbed has assisted greatly in the dif- 
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ferentiation of free peritoneal spill and 
loculated peritubal adhesions. 


George W. Henry, M.D. 
The Medical Group 
1133 Punchbowl] 
Honolulu, Hawaii 
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EXTRAVASATION OF CONTRAST MEDIUM AS 

ROENTGEN CRITERION OF CARDIAC NECRO- 

SIS IN DOGS FOLLOWING INTRACORONARY 
INJECTION OF UROKON* 


By M. J. OPPENHEIMER, M.D.,¢ C. HARAKAL, A.B., M.S.,f R. SHERWIN, M.D.,§ L. HOWDEN,t 
W. WINTERS, M.D.,§ and H. M. STAUFFER, M.D.| 


PHILADELPHIA, PENNSYLVANIA 


ORONARY artery visualization with 

radiopaque media jis employed ex- 
tensively in the clinical field. This tech- 
nique is most likely to be needed in the 
examination of hearts that have been the 
site of some pathologic process. Yet the 
radiopaque media in use are not without 
physiologic effects.’ Moreover, ventricular 
fibrillation is often observed when opaque 
media are used following coronary artery 
ligations in dogs,® although some report 
no such hazard.! In addition, ventricular 
fibrillation after use of opaque media has 
been reported in normal dogs. As a result 
of these dangers incident to the use of 
radiopaque media for coronary artery vis- 
ualization, it was decided to attempt to 
establish roentgenologic criteria of cardiac 
damage by these agents, if in fact any did 
exist and could be demonstrated. Since it 
has been suggested that damaged hearts re- 
lease potassium?*:” and that this release 
may be related to infarction, it was de- 
cided to include the role of this ion in the 
study. 


METHODS 


Mongrel dogs weighing from 7 to 25 kg. 
were used in this study. The anesthetic was 
either chloralose (100 mg./kg.) or a mix- 
ture of pentothal (15 mg./kg.) and barbital 
(200 mg./kg.) given intravenously. A 
metal catheter?’ was placed in the left cir- 
cumflex coronary or anterior descending 
coronary artery via the carotid artery. The 
chest was not opened and at no time was 


coronary flow obstructed. Two electro- 
cardiographic leads were recorded. Femoral 
blood pressure with or without left ven- 
tricular pressures was also observed. 

Using an image _intensifier-cinefluoro- 
graphic technique,'* movies were made of 
the output phosphor. The electrocardio- 
graphic and pressure pulse tracings were 
recorded simultaneously on an Electronics 
for Medicine Recorder. In later experi- 
ments, by use of a beam splitter, the rec- 
ords of physiologic events were photo- 
graphed superimposed upon the cardiac 
silhouette of the image intensifier. These 
moving pictures taken at 64 frames/sec. 
were later compared (at 16 frames/sec.) 
to carefully kept protocols.* An infarctoid 
cardiopathy” was considered to be present 
if opaque medium was still visible in the 
field of the injected artery after five min- 
utes. The term “infarctoid cardiopathy”’ 
was used to indicate tissue damage with- 
out vascular occlusion. 

Postmortem examinations were made in 
all cases. In most instances specimens from 
the area of injection were obtained for 
histologic examination. (These tissues were 
examined for us by Dr. Augustin R. Peale, 
Associate Professor of Pathology.) The 
hearts were then prepared according to 
Schlesinger’s method,'* which keeps the 
right and left coronary circuits separate. 
Some Schlesinger preparations were made 
as soon as possible after the last injection of 
opaque medium when the roentgenologic 
infarctoid cardiopathy was still present. 


* From the Departments of Physiology,t Pharmacology,$ Medicine,§ and Radiology,|| Temple University School of Medicine, 


Philadelphia, Pennsylvania. 


Supported by USPHS Grant #H-4540 (National Heart Institute). 
Representative motion pictures may be obtained from H. M. Stauffer, M.D. or M. J. Oppenheimer, M.D. 
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In other instances the animals were per- 
mitted to survive until the roentgenologic 
infarctoid cardiopathy had disappeared, 
usually after one to two hours. After the 
Schlesinger preparation was obtained for 
each type of animal, an injection of opaque 
medium was made into the left coronary 
artery and a roentgenogram of the speci- 
men was taken. Where indicated, colored 
photographs were made of the epicardial 
and endocardial surfaces of the prepara- 
tions according to Schlesinger. 

The majority of the experiments in this 
study were carried out with urokon, since 
this material has been shown to be the one 
which most disturbs the physiologic func- 
tions of the myocardium.* Some studies 
with renografin, hypaque and vasurix are 
included for comparisons. The usual ex- 


periment consisted of four injections of 


urokon or other radiopaque media, dur- 
ing which the physiologic parameters were 
observed, photographed and continuously 


recorded as indicated above. The series of 


four injections was repeated as often as 
needed. 

Opaque media were used at a dose of 0.1 
cc. per kg. for intracoronary artery injec- 
tion. Urokon, hypaque and renografin 
concentrations were 70 per cent. Vasurix 
concentration was 75 per cent. Potassium 
chloride doses were 0.5 mg. per kg. in a 1 
per cent solution. 

RESULTS 

A. Cinefluorographic Observations. These 
were common to all opaque media used in 
this study. Four phases of vascular filling 
were detected. At the time of injection the 
arteries were filled. This was soon followed 
by a capillary blush which represented 
capillary filling and appeared while the 
arteries were still partly filled. As the capil- 
lary blush faded, the great vein leading to 
the coronary sinus was outlined, although 
the arterial pattern and that of the capil- 
lary blush were still visible. A terminal 
phase consisted of right atrial visualiza- 
tion, complete in some cases, partial in 
others. The electrocardiogram, recorded 
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simultaneously on the face of the oscillo- 
scope and hence superimposed on the mov- 
ing pictures of the cardiac silhouette, was 
observed to begin to change only when the 
capillary filling was taking place. However, 
the changes in the electrocardiogram per- 
sisted long after the capillary filling had dis- 
appeared. 

B. Urokon Experiments. After intracor- 
onary artery injection of urokon, it was im- 
portant to distinguish between the capillary 
blush, which lasted a few (one to five) sec- 
onds, and the presence of a roentgenologic 
infarctoid cardiopathy. This latter was evi- 
dent by the presence of opaque medium 
which persisted for more than five minutes 
outside the arterial tree. Infarctoid cardi- 
opathy was observed as a result of each 
series of injections of urokon and was 
confined to the distribution of the coronary 
artery injected with the opaque medium. 
The infarctoid cardiopathy usually ap- 
peared with the third or fourth injection, 
although occasionally with the first or sec- 
ond. It increased a little in extent and in- 
tensity as the injections were repeated, al- 
though each increase became progressively 
less. When an infarctoid lesion was well 
established in one coronary artery distribu- 
tion (left circumflex) by previous chal- 
lenges with urokon, a single injection into 
the other branch (anterior descending) was 
observed to produce minimal or no lesion. 
Although the roentgenologic infarctoid 
cardiopathy was confined to the branch 
repeatedly exposed to urokon, it could also 
be induced in the second branch if a se- 
ries of injections was made. 

In the electrocardiogram (lead 3), the R 
wave was converted to a QS as a result of 
four intracoronary injections. This change 
in the direction of the initial ventricular 
deflection was irreversible. It began with 
the first capillary blush phase and persisted 
during the roentgenologic infarctoid cardi- 
opathy. It was present, however, even 
though all roentgenologic evidence of 


radiopaque material outside the vessels 
had disappeared. In 62 per cent of experi- 
ments, the electrocardiogram of lead 1 was 
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Fic. 1. Dog, 16.0 kg., pentothal-barbital anesthesia. FA= femoral arterial pressure pulse, calibration in mil- 
limeters of mercury; I1]=lead 3 of electrocardiogram; I=lead 1 of electrocardiogram. (Left) Control 
period records in millivolt calibrations. (Right) Five minutes after the fourth dose of urokon via the left 
circumflex coronary artery. The electrical axis has shifted from +62° to — 44°. 


unchanged. This combination in leads 3 
and 1 produced an average change of the 
mean manifest electrical axis from +75° 
to —60° (Fig. 1). In 38 per cent of experi- 
ments, the initial ventricular complex be- 
came a QS in both leads. This combination 
changed the mean manifest electrical axis 
to —120° (average). 

In occasional cases in small dogs there 
was an ST segment deviation at the time 
of injection which persisted, but in large 
dogs this was transient, disappearing within 
a few seconds. In animals weighing over 12 
kg. the ST segment deviation was always 
absent five minutes later even though 
marked changes in the electrical axis per- 
sisted. Dogs weighing less than 12 kg. were 
observed to have persisting ST segment 
deviations after several series of injections 
in those cases where such alterations de- 
veloped during the injection period. Most 
dogs, large or small, had no ST segment 
deviations, transient or persisting, if they 
received urokon alone. 

The persistent QS waves of the standard 
leads produced by urokon were very 


slightly slurred and increased in width over 
the control period. The width in the post- 
injection experimental period was never 
greater than 0.6 seconds. The acute effects 
of urokon were largely confined to changes 
in the T wave. Occasional extrasystoles 
and transient heart block were observed 
in addition to ST segment deviations men- 
tioned earlier. 

In 75 per cent of cases which received 
urokon, a discolored or cyanotic area was 
found at autopsy on the epicardial or endo- 
cardial surface of the cardiac specimen. 
This was later demonstrated to extend 
through the myocardium from one surface 
to the other. Reports on these discolored 
tissues, or from the area of distribution of 
the injected artery when no change in 
color existed, disclosed the presence of de- 
generative changes consisting of recent 
necrosis of myocardial cells (Fig. 4). Asso- 
ciated escape of red blood cells into these 
tissues may or may not have been present. 
Control animals injected repeatedly with 
Ringer’s solution did not show any gross or 
histologic damage. Test and control ani- 
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mals were sacrificed at similar intervals 
after the end of the experiment. 

The roentgenograms of the Schlesinger 
preparations demonstrated radiopaque ma- 
terial in the distribution of the injected 
artery of the experimental dogs but not in 
the controls. Dogs which had been per- 
mitted to survive several hours after the 
last urokon injection (no remaining roent- 
genographic evidence of roentgenologic 
infarctoid cardiopathy) were then injected 
in the postmortem state with urokon via 
the left circumflex coronary artery before 
roentgenograms were made. In these cases 
the radiopaque medium was confined to 
major vessels in specimens from control 
dogs but was observed to completely per- 
meate the tissues in samples from animals 
previously injected with urokon (Fig. 3). 

The cardiovascular reactions observed 
were decreased systolic ejection, brady- 
cardia and hypotension. These effects 
lasted only during the time of injection. It 
should be noted that the bradycardia often 
depended upon the fact that the extra- 
systoles observed at this time were coupled. 
As a result, the beats originating in an 
ectopic focus developed intraventricular 
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pressures which, in many cases, failed to 
open the aortic valves. The rate as de- 
termined by electrocardiogram revealed 
much less slowing. 

C. Relation of Potassium and Urokon. 
When potassium chloride was administered 
without urokon there was, of course, no 
visualization of the coronary arteries. The 
electrocardiogram revealed a marked devi- 
ation of the ST segment either in lead 3 
alone or in leads 3 and 1. This effect lasted 
only a short time during injection, after 
which the tracing became entirely normal. 
In smaller dogs (below 12 kg.), however, a 
sufficient number of repetitions would 
produce a permanent deviation (Fig. 2). 
The number of injections required varied 
from 4 to 31. If potassium preceded, al- 
ternated with, or was injected simultane- 
ously with urokon, there was no clear cut 
electrocardiographic difference in the re- 
sults obtained with either one alone. The 
electrocardiographic effects were merely 
additive. If there was an ST segment devi- 
ation when potassium was administered 
first, the subsequent use of urokon would 
still change the direction of the initial 
ventricular deflection. 


Fic. 2. Dog, 11.5 kg., chloralose anesthesia. I=Jead 1 of electrocardiogram; III] =lead 3 of electrocardiogram; 
FA= femoral arterial pressure pulse. From left to right, control period records and records of three pro- 
gressive stages at five minute intervals after the injection of potassium chloride via the left circumflex 


coronary artery. 
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Fic. 3. Schlesinger heart preparations of dogs sacrificed and injected simultaneously. (4) Control, injected 
g jected sly. (4) , inj 
with urokon. (B) Experimental dog, heart injected post mortem with urokon after previous i” vivo roent- 
genologic evidence of infarctoid cardiopathy had disappeared. 


The histologic sections revealed vasodila- 
tation and congestion with variable peri- 
vascular collections of red blood cells but 
no necrosis of muscle when potassium was 
used alone. Sections from dogs which had 
received both potassium and urokon were 
indistinguishable from those which had 
only urokon. 

The roentgenographic observations when 
the two agents under consideration were 
combined were not different from those 
when urokon alone was used. If a series of 


potassium injections was completed, a 
single injection of urokon often revealed a 
well developed roentgenologic infarctoid 
cardiopathy. The magnitude of this ab- 
normality was many times more extensive 
than any ever observed from a single first 
dose of urokon alone. In 6 cases, I to 12 
doses of urokon produced ventricular fibril- 
lation after a series of potassium injec- 
tions. Urokon without potassium caused 
fibrillation 4 times in 43 cases. 

D. Renografin Experiments. The use of 
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this medium produced little or no perma- 
nent change in the electrocardiogram. Tis- 
sue sections were reported as minimal 
chemical injury or as normal. Hypaque 
and vasurix were intermediate in their ef- 
fects between renografin and urokon. 
DISCUSSION 

Urokon, injected repeatedly into the cor- 
onary arteries, will produce a change in the 
electrical axis of the heart. This takes place 
with no apparent, or only a brief bout of, 
ST segment deviation during injection. The 
lasting effect resembles that of an “‘electri- 
cal window” caused by death of tissue. This 
death due to necrosis is confirmed by the 
histologic specimens. Urokon has_ been 
shown by others to produce histologic and 
gross damage to lungs when injected into 
the pulmonary artery” or vessels to the 
spinal cord.!° The absence or short dura- 
tion of an associated ST segment deviation 
in these experiments is unusual. Although 
it is true that the injections into the cir- 
cumflex artery are supplied to the AV node 
and bundle in the dog,”° the change in axis 
is not due to the minimal block, since 
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block produces shifts toward the side of the 
injury.!° In these experiments the shift in 
electrical axis is away from the necrotic or 
injected side. The necrotic area is electri- 
cally inactive. The electrical forces in the 
opposite undamaged wall are no longer sub- 
jected to those forces which usually coun- 
terbalance them;"® therefore, the axis shifts 
toward the undamaged side. There is, of 
course, no hypertrophy or change in ana- 
tomic position’ which might explain the 
deviation in electrical axis. 

The relation of injected potassium to 
urokon effects seemed to depend on dog 
size. This in turn may be related to the fact 
that a bolus of injected material, filling a 
small segment of artery, may be obtained 
unmixed with blood in small dogs, thereby 
producing maximal effects, as has been 
demonstrated in the case of the blood- 
brain barrier.’ It has been shown that tis- 
sues supplied by vessels which have been 
emptied of blood for several minutes by the 
presence of a bolus are the site of only in- 
significant ischemic damage.‘ The bolus in 
these experiments is present for only a 
fraction of a second. In larger dogs where 


Fic. 4. Urokon experiments, December 3, 1959. Section shows edema with capillary dilatation and con- 
gestion. There are recent interstitial |hemorrhages and large areas of hemorrhagic necrosis of muscle 


tissue. (255 X.) 
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the coronary blood flow is greater, one us- 
ually has a mixture of injected material and 
blood. The effect is, therefore, much less in 
these cases. Potassium, in contradistinction 
to urokon, produced pronounced ST seg- 
ment deviations which, while lasting only 
during injection in the early members of a 
series of injections, became permanent as 
the number of injections increased. These ef- 
fects due to potassium depend on depolar- 
ization of the cell membrane, an injury po- 
tential. It has been mentioned that urokon 
changed the electrical axis with little or no 
injury current. The mechanism of the two 
agents’ action thus appears to be different. 
Urokon produces predominantly cell ne- 
crosis and electrical inactivity without, or 
with minimal, depolarization phenomena; 
urokon breaks down the blood-myocardial 
barrier in the same way as it and other 
media have been shown to affect the 
blood-brain barrier. The postmortem in- 
jection of Schlesinger preparations shows 
hearts, previously exposed to urokon, to 
be much more permeable to another injec- 
tion of opaque medium than similarly pre- 
pared control organs. 

The two possible explanations for the 
action of urokon are either a brief bout of 
anoxia while the coronary vessels are filled 
with a bolus of the medium or an increased 
permeability of vessels and cell mem- 
branes” caused by the radiopaque ma- 
terial. It seems to us that the latter ex- 
planation is to be preferred because of the 
demonstrable roentgenologic cardiopathy, 
histologic tissue necrosis and increased 
permeability demonstrated in the Schles- 
inger preparations. Also, others have stated 
that a bolus of radiopaque material pro- 
duces little or no anoxic damage.‘ Further- 
more, in our own controls boli of potassium 
and renografin did not produce necrosis. 

Moreover, radiopaque media may in- 
jure the blood myocardial barrier because 
of vasodilatation. Vasodilatation makes 
vessels more permeable and radiopaque 
media dilate coronaries.'! The vessels of the 
eye become permeable to protein after dila- 
tation with diisopropyl fluorophosphate.'® 
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Vessels of the brain, ordinarily impermeable 
to iodine and thiocyanate, become more 
permeable to these substances, during vas- 
odilatation which is observed with menin- 
geal infection.’ Therefore, it is possible that 
the extravasation of radiopaque material 
after intracoronary artery injection may 
be related to this vasodilatation. 


CONCLUSIONS 


1. A persisting roentgenologically de- 
monstrable infarctoid cardiopathy due to 
intracoronary injection of urokon can be 
demonstrated. 

2. Urokon changes the direction of the 
electrical axis of the heart without, or with 
minimal, associated injury currents. 

3. Urokon produces necrosis of myo- 
cardial tissues in association with damage 
to the blood-myocardial barrier. 

4. Potassium salts produce changes in 
the ST segment which may be made per- 
manent if repeated often enough in small 
dogs. 

5. Renografin produces little or no per- 
sisting changes in the electrocardiogram or 
in the normal histology of the myocardium. 
Hypaque and vasurix are intermediate, in 
their effects, between renografin and uro- 
kon when electrocardiographic changes are 
the criteria. 

H. M. Stauffer, M.D. 
Department of Radiology 
Temple University 

School of Medicine 

Philadelphia, Pennsylvania 
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PREVENTIVE EFFECT OF AORTIC PULSATIONS ON 
OSTEOPHYTE FORMATION IN THE THORACIC 
SPIN E* 


By GORDON J. CULVER, M.D., and HERBERT S. PIRSON, M.D. 


BUFFALO, NEW YORK 


REVIOUSLY, the authors have re- 

ported on the asymmetry of osteophyto- 
sis in the thoracic spine.* Osteophytes were 
found on the right side, but not on the left 
side, on those vertebrae to which the 
descending aorta is in apposition laterally 
on the left. This was not a rare finding but 
was present in all cases which showed oste- 
ophytosis of the thoracic spine. We felt 
that aortic pulsations probably had a defi- 
nite preventive effect on osteophyte forma- 
tion (Fig. 1). 

Recently a case of right-sided descend- 
ing aorta with extensive osteophytosis in 
the thoracic spine was observed. The pur- 
pose of this paper is to report on that case, 
which we feel substantiates our previous 
conclusion that asymmetry of osteophyto- 
sis in the thoracic spine is caused by the 
preventive effect of aortic pulsations. 

Osteophytosis of the vertebral bodies 
should be differentiated from osteoarth- 
ritis of the spine and calcification and ossi- 
fication of paraspinal ligaments. Osteophy- 
tosis of the spine is a-condition in which 
there are osseous outgrowths at the mar- 
gins of the vertebral bodies. In the past, 
this condition has frequently been called 
osteoarthritis of the spine. However, it is 
not a true arthritis, since the union be- 
tween the bodies of the vertebrae is not a 
true joint. The term, osteophytosis, is pref- 
erable to describe bony overgrowth at the 
margins of the vertebral bodies, while the 
term, osteoarthritis, should be reserved for 
cases in which there is involvement of the 
apophyseal joints by the same process that 
occurs in osteoarthritis of the joints of the 
extremities. 


Fic. 1. Typical example of left descending aorta 
showing the relative lack of osteophytosis on the 
left where the aorta passes lateral to the spine. 
The course of the aorta is outlined with arrows. 


* From the Department of Radiology of the University of Buffalo and the Department of Radiology of the Buffalo General Hospital, 


Buffalo, New York. 
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Fic. 2. (4) Posteroanterior and (B) left anterior oblique roentgenograms of the chest showing 
a left aortic arch and a right descending aorta. 


Paraspinal ligament calcification, as 
found in rheumatoid spondylitis and some 
other conditions, may resemble osteophy- 
tosis roentgenographically. However, an 
osteophyte shows a variation in density. 
Cortex and cancellous bone may at times 


be as clearly differentiated as the body of 


the vertebrae itself. The osteophyte has a 
broader base and arises nearer the articu- 
lar edge of the vertebral body. Osteophytes 
may, but rarely do, unite one vertebral 
body to the next. In contrast to this roent- 
genographic appearance of an osteophyte, 
a calcified paraspinal ligament is seen as a 
thickening of homogeneous density super- 
imposed on the surface of the vertebrae 
and spanning the intervertebral space. Us- 
ually, both the calcified ligament and the 
vertebrae cast separate distinct shadows. 
Calcified paraspinal ligaments may ossify 


so that their texture resembles that of oste- 
ophytes. Also, frequently both paraspinal 
ligament calcification and osteophyte for- 
mation may be present in the same spine. 

Bick!:?3 has divided osteophytoses into 
two groups: primary vertebral osteophyto- 
sis and osteophytosis secondary to articu- 
lar or disk deterioration, or deformity of 
the vertebral body. He feels that in the 
human spine, phylogenetically unaccus- 
tomed to the orthograde position, the liga- 
ment’s insertion into the vertebrae may be 
subject to strain from many causes. He 
states that any spinal dysfunction or struc- 
tural defect which disrupts the local bal- 
ance of one or more vertebral segments 
places a strain on the vertebral ligaments 
and stimulates osteophytic proliferation 
at their insertion. Some of the conditions 
which could cause this secondary osteo- 
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phytosis are intervertebral disk herniation 
or degeneration, compression fractures of 
the vertebral bodies and the adult phase of 
structural scoliosis. In primary osteophyto- 
sis, Bick considers those cases in which 
there are no discernible associated struc- 
tural changes in the vertebral column. He 
feels that this condition is caused by liga- 
mentous strain, as in overweight individ- 
uals with pendulous abdomens where the 
anterior load demands a compensatory 
functional lordosis and places an abnormal 
strain on the anterior longitudinal liga- 
ment of the vertebral column in the lumbar 
area. Another example of primary osteo- 
phytosis would be in cases of postural 
round back where the dorsal lateral liga- 
ments are most likely to be involved, also 
on the basis of a postural imbalance. 


REPORT OF A CASE 


A case of the aorta descending on the right 
side was found in a seventy-three year old 
Negro male who was admitted with chronic 
urinary retention. Prostatic hypertrophy was 
found to be the cause and the patient had a 
suprapubic prostatectomy from which he re- 
covered uneventfully. Routine chest roent- 
genograms (Fig. 2, 4 and B) and, later, roent- 
genograms of the dorsal spine (Fig. 3) showed 
a left aortic arch with a right descending aorta. 
It was noted that, in contrast to the previously 
reported cases with left descending aortas 
which showed relative lack ‘of osteophytosis on 
the left side of the dorsal spine, this case showed 
relative lack of osteophytosis on the right, 
where the descending aorta was in apposition 
to the spine, and considerable osteophytosis on 
the left. 


SUMMARY 


In a previous report, the authors pointed 
out the asymmetry of osteophytosis in the 
thoracic spine. Osteophytes are not found 
on the left side of those vertebrae to which 
the descending aorta is in apposition lat- 
erally. This is not rare, being present in all 
cases which show osteophytosis of the 
thoracic spine. We feel that aortic pulsa- 
tions have a definite preventive effect on 
osteophyte formation. 


Fic. 3. Dorsal spine of the same patient as Figure 2. 
Note the extensive osteophytosis on the left and 
the relative lack of osteophytosis on the right, 
where the descending aorta is in apposition to the 
spine. 


Recently, a case of a right descending 
aorta with osteophytosis was observed. 
This case showed relative lack of osteophy- 
tosis on the right, where the descending 
aorta was in apposition to the spine, and 
considerable osteophytosis on the left. This 
substantiates our previous conclusion that 
aortic pulsations probably have a definite 
preventive effect on osteophyte formation 
in the dorsal spine. 


Gordon J. Culver, M.D. 

Department of Radiology 
Buffalo General Hospital 
100 High Street 

Buffalo 3, New York 
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ADDENDUM 


Almost immediately after this manu- 
script was completed, an article appeared 
in this Journat by Shapiro and Batt.’ 
They likewise presented a case of right- 
sided thoracic aorta in which the thoracic 
osteophytosis was on the left side. This 
adds weight to the conclusions we have 
reached in this and in our previous article. 
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THE ROENTGEN MANIFESTATIONS OF PLUMMER’S 
NAILS (ONYCHOLYSIS) IN HYPERTHYROIDISM* 


By WALTER LENTINO, M.D.,+ and MAXWELL H. POPPEL, M.D.{ 


NEW YORK, NEW YORK 


R. HENRY S. PLUMMER of the 

Mayo Clinic, in 1918 was apparently 
the first physician to note a number of 
changes in the fingernails of hyperthyroid 
patients. Among them was the trophic nail 
condition known as onycholysis. In 1937, 
Boothby and Plummer,' in crediting Dr. 
H. S. Plummer with this observation, com- 
mented that “‘. . . the most striking change 
appearance is produced by the irregular 
separation of the soft subcutaneous struc- 
tures from beneath the surface of the nail, 
which makes cleaning of the nails difficult 
and allows dirt to accumulate under the 
nail, producing a black, irregular band.” 
This condition has been variously termed 
“onycholysis,” “undermined nails,’ “‘koil- 


onychia,”? and “Plummer’s nails.” The 
terminology, ‘““Plummer’s nails,” is some- 
what loosely used, since it is also applied 
to the extreme flattening of the nail which 
produces a “scoop shovel’’ appearance, 
also described by Dr. Plummer in hyper- 
thyroidism as well as in the syndrome of 
hypochromic anemia, cheilitis, glossitis, 
pharyngitis, and dysphagia in females and 
referred to as the Plummer-Vinson syn- 
drome. 

The purposes of this article are: first, to 
alert the radiologist to the clinical char- 
acteristics of onycholysis and, second, to 
describe and briefly illustrate the roentgen 
findings in this condition. 

Though onycholysis has been described 


D 


Fic. 1. (4 and C) Sketch of a normal nail compared with (B and D) the nail of a patient with onycholysis. 
Dirt accumulates deep under the nail as a result of separation of the tissues from the undersurface of 


the nail. 


* From the Departments of Radiology, Bellevue Hospital and New York University School of Medicine, New York, New York. 


+ Assistant Clinical Professor. 
¢ Professor and Chairman of the Department. 
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Fic. 2. Normal nail of a laborer who does heavy 
manual work. Dirt shows as a radiopaque band at 
a considerable distance from the tuft of the distal 
phalanx. 


by dermatologists as occurring following 
trauma, or with syphilis, chronic arthritis, 
and hypothyroidism,** §—” it has only been 
observed in hyperthyroid subjects with 
diffuse goiter by the distinguished thyroid- 
ologists of the Johns Hopkins Hospital.’ 
Its association with hyperthyroidism is so 
pronounced that one should make that 


Walter Lentino and Maxwell H. Poppel 


NovemMBER, 1960 


presumptive diagnosis when onycholysis 
is discovered. A detailed, excellent clinical 
review of the subject has recently been 
presented to which the interested radiolo- 
gist is referred.’ 


ROENTGEN ASPECTS 


As a result of loosening of the nail from 
the nail bed, dirt tends to accumulate be- 
neath the nail, and the condition is clini- 
cally apparent (Fig. 1, 4—D). Since most 
dirt is radiopaque, it therefore casts a 
shadow on the roentgenogram (Fig. 2). 
This can be readily identified in the nor- 
mal person as a radiopaque “‘scimitar”’ or 
white fleck, projecting at a considerable 
distance from and distinctly separate from 
the tuft of the distal phalanx of the finger. 

In hyperthyroidism, on the other hand, 
the radiopaque dirt casts its shadow di- 
rectly onto or immediately proximal to the 
distal tuft of the distal phalanx. Depend- 
ing upon whether the dirt projects as a soli- 
tary fleck or as a thin rim, two different 
roentgen appearances are encountered. One 
is the pseudofragmentation sign which sim- 
ulates fragmentation of the tuft of the 
phalanx (Fig. 34). A lateral projection 
(Fig. 38) clearly identifies the pseudofrag- 
mentation as a radiopaque dirt fleck em- 
bedded under the fingernail on the tuft of 
the phalanx. The other appearance is that 
of a radiopaque “‘scimitar”’ transecting the 
tuft and presenting as a continuous irregu- 
lar curved band (Fig. 4). These two signs 
are the roentgenographic manifestations 
of onycholysis. 


COMMENT 


The clinical entity of Plummer’s nails 
or onycholysis, when encountered, is strong 
presumptive evidence of hyperthyroidism. 
The roentgen manifestations of onycholy- 
sis present either as pseudofragmentation 
of the tuft of the distal phalanx or as a 
radiopaque ‘“‘scimitar” cutting across the 
phalanx. 

The incidence of onycholysis in hyper- 
thyroidism is unknown. In the authors’ ex- 
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Fic. 3. (4) Roentgenogram showing the pseudofragmentation sign of onycholysis. (B) The lateral view 
identifies this as actually a particle of dirt projecting onto the tuft of the distal phalanx. 


perience of 20 cases referred for radioiodine 
thyroidectomy, 2 instances were encount- 
ered, representing an incidence of 10 per 
cent. Characteristically, the condition is 
said to begin usually in the nail of the 
fourth finger followed by its appearance in 
that of the fifth finger. It occurred in the 
fourth finger in both of our cases. 

In the adult male, the roentgen identifi- 
cation is of little significance, since the 
condition is readily recognizable clinically. 
In the female who wears nail polish, how- 
ever, the roentgen identification of ony- 
cholysis has considerable diagnostic im- 
port, since clinically it is not apparent in 
these patients. (Nail polish, fortunately, 
is not radiopaque and does not interfere 
with the roentgenographic identification 
of onycholysis.) 

The roentgen diagnosis of onycholysis 
is sometimes made by serendipidous ob- 


servation in cases referred for roentgen- 
ography of the hands following injury. The 
roentgen discovery of this entity allows 
the radiologist to alert the attending physi- 
cian to the likelihood of the presence of 
hyperthyroidism. 


CONCLUSION 


The pseudofragmentation and “‘scimi- 
tar’ signs are described as roentgeno- 
graphic indications of onycholysis which, 
in turn, is highly suggestive of hyperthy- 
roidism. These roentgen observations are 
important for detecting this condition in 
women who use nail polish, and sometimes 
are incidental findings when roentgenog- 
raphy of the hand is ordered for any 
other reason. 

Walter Lentino, M. D. 


60 Prospect Avenue 
Middletown, New York 
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Fic. 4. Roentgenogram demonstrating the “‘scimitar”’ 
sign of onycholysis. The radiopaque band of dirt 
transects the tuft of the distal phalanx. 
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MEASUREMENT OF THE ATLANTO-DENTAL 
INTERVAL IN THE ADULT* 


By VINCENT C. HINCK, M.D., 


and CARL E. HOPKINS, Px.D. 


PORTLAND, OREGON 


HE diagnosis of atlanto-axial sub- 

luxation or dislocation depends largely 
upon roentgenologic evaluation. Even in 
unilateral or rotary dislocation of the atlas 
causing a typical torticollis-like posture of 
the head, the roentgenologic study of rela- 
tionship between the occiput and upper 
cervical vertebrae is an essential pre- 
requisite for accurate diagnosis and appro- 
priate treatment. 

Articles on atlanto-axial dislocation re- 
peatedly emphasize the frequency with 
which the diagnosis is missed. This can be 
ascribed in part to the complexity of roent- 
genographic anatomy in the occipito-cervi- 
cal region. In addition, the possibility of 
dislocation may be overlooked in the ab- 
sence of antecedent history of trauma. 
Trauma is not essential since dislocation 
may occur as a result of defective develop- 
ment of the transverse ligament of the 
atlas, as a complication of inflammatory 
conditions of the neck (especially in chil- 
dren), and in the presence of aplasia or con- 
genital nonunion of the dens epistrophei. 

Three roentgenographic projections are 
generally used in the evaluation of the 
atlanto-axial displacement: (1) Vertico- 
submental: Severely restricted motion of 
the cervical spine may impair extension of 
the neck sufficiently to make this projection 
unobtainable. It should not be used unless 
anteroposterior and lateral roentgenograms 
have ruled out gross fracture or dislocation. 
Otherwise, it is of considerable value;* (2) 
anteroposterior through open mouth (or 
anteroposterior laminagram): Although 
very helpful, its evaluation in mild dis- 
placements is subject to many errors of 
interpretation. Several papers have been 
written concerning this problem;!:?*7 (3) 


lateral: In this view one looks for an in- 
creased atlanto-dental interval, swelling of 
soft tissue anterior to the first two cervical 
vertebrae, flexion of the first vertebra on 
the second, compensatory lordosis of the 
lower cervical vertebrae, failure of the two 
halves of the posterior arch of the atlas to 
be superimposed, and diminished antero- 
posterior diameter of the atlanto-vertebral 
foramen.! With severe anterior dislocation 
of the atlas, these features will be readily 
apparent. Naturally, if the forward dis- 
location is symmetric the two halves of the 
posterior arch of the atlas will remain super- 
imposed. 

If the degree of atlanto-axial displace- 
ment is mild, most of the above findings will 
be equivocal or absent. In those circum- 
stances measurement of the atlanto-dental 
interval will be the most sensitive gauge of 
abnormality. It is to this measurement 
that the present investigation is directed. 

REVIEW OF LITERATURE 

Since 1934, when Coutts! wrote about 
atlanto-epistropheal subluxation, countless 
articles on the subject have indicated that 
an increased atlanto-dental interval is a 
valuable diagnostic criterion. On the other 
hand there has been surprisingly little pub- 
lished concerning the range of normal 
values for this measurement. Coutts stated 
that the interval should not exceed 2 mm. 
in the adult but made no mention of the 
manner in which he arrived at this figure. 
Nothing was written to expand on this 
point until 1950 when Jackson® published 
figures for the atlanto-dental interval 
adults and children. A review of the liter- 
ature has failed to disclose any subsequent 
communication evaluating his findings. 


* From the Departments of Radiology and Public Health, University of Oregon Medical School, Portland, Oregon. Aided by a grant 


from the Medica] Research Foundation of Oregon, Inc. 
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PURPOSE OF INVESTIGATION 

The authors had reason, on clinical 
grounds, to question some of Jackson’s re- 
sults. The purpose of the present investiga- 
tion was to re-examine the normal range of 
values for the adult, and to assess the in- 
fluence of age, sex, and position thereon. 
In addition, the accuracy with which this 
measurement can be made was studied. 


AGE AND SEX 

To determine whether age or sex sig- 
nificantly influenced the size of the atlanto- 
dental interval, it was proposed that five 
lateral cervical spine roentgenograms of 
good technical quality be collected for each 
sex in each decade between the ages of 
twenty and eighty years. (Physical factors: 
72 inches target film distance with central 
beam directed at the level of the thyroid 
cartilage, the patients sitting with head in 
“neutral” position.) Because of the current 
public reaction to radiation hazard it soon 
became apparent that collection of the 
specimens from a truly “‘normal” popula- 
tion would be virtually impossible. Con- 
sequently, the subjects were taken from 
three areas: (1) Tuberculous in-patients 
who had no symptoms referable to the 
cervical spine. Of these there were 31. With 
one exception, all were below the age of 
fifty; (2) asymptomatic medical students 
and staff, 6 in number, all below the age of 
thirty-nine; and (3) other patients whose 
symptoms did not seem to relate to the 
high cervical spine. 

Admittedly the case selection is open to 
criticism, if only on theoretic grounds. The 
authors felt, however, that the possibility 
of error due to the sample was remote and 
that the findings could be considered 
equivalent to normal. 

All measurements in this investigation 
were made by one of the authors (VCH) 
using a roentgenographic measuring device 
which is accurate to the nearest tenth milli- 
meter.* 

The joint space was measured from the 


* The Radiographic Measuring Instrument is manufactured by 
British Indicators Ltd., Sutton Road, St. Albans, Herts, England. 
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Fic. 1. Lateral view of the atlas and axis with hemi- 
section of the atlas to expose the atlanto-dental 
interval (arrow). The measurement is made from 
the posteroinferior margin of the anterior arch of 
the atlas to the adjacent surface of the odontoid 
process. 


posteroinferior aspect of the anterior arch 
of the atlas to the adjacent anterior surface 
of the odontoid process (Fig. 1). 

From the study of age and sex effects on 
the atlanto-dental interval (hereafter desig- 
nated ADI), the following conclusions were 
drawn: 

1. Sex, considered alone, does not affect 
the ADI (Table 1-A). 

2. Age does affect the ADI (Table 1-A). 

3. Age affects the ADI differently in the 
two sexes, there being an age-sex interac- 
tion (Table 1-A). 

4. If measurement is made without re- 
gard to age, the mean value for the ADI in 
adults is 0.93 mm. with a standard devia- 
tion of 0.36 mm. (Table 1-B). 

5. Both sexes have significant regres- 
sions on age (Table m1-A and 1-B) and the 
two sexes have statistically different re- 
gressions (Table 1-C). 

6. The best fitting linear regression for- 
mula for use in determining the average 
normal measurement of the ADI in the 
adult male between the ages of thirty and 
eighty years is (in mm.): 


Dy = 2.052 —(0.0192 X Age in years) 


(Table 1-A). 
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TABLE I 


EFFECT OF AGE AND SEX ON THE ATLANTO-DENTAL INTERVAL IN NEUTRAL POSITION* 


I-A 
Analysis of Variance 


Degrees of 


Source Sum of Squares Mean Square F Ratio P 
Kreedom 
Sex 0.2282 I 0.2282 2.40 not significant 
Age 1.7108 5 ©. 3422 
Age and sex 1.2508 5 0.2502 2.63T 0.05 
Error 4.5600 48 2.095 
Total 7.7498 $9 
I-B 
Constants from Samples, All Ages (measured in mm.) 
Male Kemale Both 
No. 30 30 60 
Mean 0.993 .870 0.932 
Standard deviation 381 330 362 
Standard error 0.0696 >.0617 0.0467 
* The original data of measurement upon which Tables I-VII are based may be obtained by writing to the authors. 


Significant. 
t Highly significant. 


7. The best fitting linear regression for- 
mula for use in determining the average 
normal measurement of the ADI in the 
adult female between the ages of twenty 
and eighty years is (in mm.): 


D 1.238 — (0.0074 X Age in years) 
(Table u-B). 


8. Equations for determining the ap- 
proximate age-adjusted tolerance range’ 
for 95 per cent of normal adult males and 
females have been included in Tables 11-A 
and u-B as well as the calculated tolerable 
ranges for ages thirty, fifty, and seventy 
years (Table 11, footnote). 

It will be noted that the data for the 
adult male begin at the age of thirty, 
whereas for the females they begin at the 
age of twenty. Analysis showed that for the 
male the ADI increased until the fourth 
decade and progressively decreased there- 
after. The regression curve for the male was 
linear only after the age of thirty, but for 


the female it was linear from the age of 
twenty onwards. 


FLEXION-EXTENSION 


Twenty apparently normal medical stu- 
dents between the ages of twenty-one 
and thirty-three were roentgenographed 
in flexion, neutral position and extension, 
using the physical factors previously de- 
scribed. Of these, two were female. 

The statistical analysis was so carried 
out that the differences between flexion and 
neutral position and again between neutral 
position and extension in the same indi- 
vidual were studied, thereby allowing the 
same individual to be his own control. 
From this analysis we concluded that: (1) 
in an average normal person there is a sig- 
nificant difference between ADI measure- 
ments in extension and in neutral position, 
but there is a negligible difference between 
flexion and neutral position (Table 111), 
and (2) 95 per cent of normal adults will 
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Taste II 
ATLANTO-DENTAL INTERVAL—REGRESSION 
WITH AGE 
II-A 
Adult Males (age 
l= 2 A=Age in years 
bp.a= —0.0192 D=ADI in mm. 
Sp.A= 0.286 Sp =O.00405 


rpa= 0.494 th= 4-74, P<o.oo1 (H:B=o) 

Best fitting linear regression: Dy =2.052—0.0192A 

Age-adjusted tolerance range for 95 per cent of nor- 
mal adult males: 

Du =2.05—0.02A+1.00 mm.** 


II-B 
Adult Females (Age 20+) 
N= 25 
bp.a= —0.0074 
Sp.A= 0.3178 Shp =0.0034 
Ppa= 0.1439 th=—2.17, P<o.o5 (H:B=o) 


Best fitting linear regression: Dr=1.238—0.0074A 
Age-adjusted tolerance range for 95 per cent of nor- 
mal adult females: 


Dy=1.24—0.0074A+0.90 mm.** 


II-C 
Male-Female Difference in Regressions 
thy—bp = 0.0118/0,00547 = 2.16, P<0.05 
(H br = 0) 


Age 30 Age 50 J 
Male 0.45-2.45 ©.05-2.05 ©.00-1.65 
Female ©.10-1.90 ©.00-1.80 ©.00-1 .60 


bp.a= regression coefficient for D predicted by A. 
r’p.a= coefficient of determination of D by A. 
sp= standard deviation of the regression coefficient. 
sp.a= standard error of estimate. 
th=t value for the regression coefficient on the hypothesis 
that B=o. 
tby—br= t value on the hypothesis that the regression coefficient 
for males equals that for females. 
have an ADI in flexion between 0.3 and 
1.8 mm., in neutral position between 0.4 
and 2.0 mm., and in extension between 
0.3 and 2.2 mm. (Table 11). 
Corresponding values of the 95 per cent 
range for flexion minus neutral position 
and extension minus neutral position as 
well as the means of these differences are 
given (Table m1). These normal ranges are 
as measured by qualified observers and with 
fair to excellent roentgenographic tech- 
nique. They include allowance for the in- 


Vincent C. Hinck and Carl E. Hopkins 


NoveMBER, 1960 


herent inaccuracy of measurement, which 
is considerable. 


ACCURACY OF MEASUREMENT 


The atlanto-dental interval is very small. 
The error resulting from the use of crude 
measuring techniques, though unimportant 
in measuring distances of several centi- 
meters, may take on statistical signifi- 
cance when measuring I or 2 mm. This be- 
comes particularly critical when working 
with values considered to be at the limits 
of normal range. It is not sufficient to know 
the established range of normal values. The 
examiner must be aware of the potential 
error in his own measurements. 

Part of the difficulty stems from the con- 
fusing superimposition of other anatomic 
structures and part from the inherent 
granularity of the roentgenographic image. 
Additional error results from the use of 
technically inadequate films. 

For this part of the investigation, meas- 
urements were made using a standard 
millimeter ruler and a pair of finely pointed 
calipers, selected because they are com- 
monly used in clinical practice. 

One hundred and thirty-two lateral 
cervical roentgenograms were selected at 
random and divided into three gross 
quality categories: (1) technically ideal: 
the landmarks used for measurement are 
clearly defined; (2) technically satisfactory 
for measurement although the lines are not 
ideally defined; (3) technically poor: be- 
cause of inadequate exposure of the film or 
slight motion of the patient the detail is 
poor although the general anatomy can be 
recognized. 

These films were measured twice in- 
dependently by one radiologist to deter- 
mine measurement error and once by a 
second radiologist to assess variations be- 
tween two qualified observers. 

Analysis of the data leads to the follow- 
ing conclusions: 

1. Observer A measured longer on his 
first than on his second reading, on the 
average, on both male and female subjects 


(Table trv). 
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TABLE III 


A\TLANTO-DENTAL INTERVAL—-EFFECT OF POSITION (MM.) 


Constants from Sample 


' Flexion- Extension- 
Neutral 
Flexion ‘eer Extension Neutral Neutral 
Position 
Position Position 
N 20 20 20 20 20 
Mean 1.055 1.185 1.260 —0.130 +0.075 
Standard deviation 0.261 0.287 0.34! 0.232 0.283 
Standard error 0.058 0.064 0.076 0.052 0.063 
t —2.51 1.19 
<0.05 <0.30 
g§ per cent range for mean 0.933 1.051 [1.10] —0©.239 —0.057 
to to to to to 
1.176 1.319 1.419 —0O.210 +0.207 
95 per cent tolerance range 0.3 0.4 0.3 —o.8 —0.7 
for individuals to to to to to 
1.8 2.0 +0.5 +0.9 


TABLE IV 


ACCURACY OF MEASUREMENT MEANS AND STANDARD DEVIATIONS OF THE ATLANTO-DENTAL INTERVAL (mM.) 


Measurement Male Subjects Female Subjects Both Pooled 

N 48 84 132 
(a) By observer A, first reading 1.115+0.615 1.115 +0.422 1.115 +0.500 
(b) By observer A, second reading 0.979+0.606 0.943 +0.420 0.956+0.495 
(c) By observer C, first reading 1.267+0.534 1.235+0.556 1.246+0.550 
(a-b) Observer A, disagreement with self +0.136+0.416 +0.172+0.308 +0.159+0.336 

(a-c) Disagreement between observer A and 

observer C —0.152+0.399 —0.120+0.490 —0.131+0.45 
20+0.593 1.098 +0.485 1.106+0. 527 


4(at+b+c) Mean of 3 observations 1.1 


TABLE V 


ACCURACY OF MEASUREMENT 
ANALYSIS OF VARIANCE 


Degrees of 


Source of Variance . Sum of Squares Mean Square F Ratio P 
Freedom 
Between sexes I 0.0465 0.0465 0.077 _- 
Between subjects 130 78.4035 0.6031 3.749 <0.001 
Between observers 132 21.2367 0.1609 2.187 <O.O1 
Within observer 132 9.7100 0.0736 
Total 395 109 . 3967 
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TaB_e VI 
ACCURACY OF MEASUREMENT 
THE MEASUREMENT ERROR (MM.) 


Standard deviation for repeat measurements, same 
observer, same subject 

Standard deviation for repeat measurements, dif- 
ferent observers, same subject 


General measurement error, standard deviation 


2. Observer C measured longer than A 
did in either of his readings (Table 1v). 

3. Despite considerable inaccuracy in 
measurement there were significant difter 
ences among the subjects (Table v). 

4. The observers measured differently 
(Table v). 

5. The general difficulty of measure- 
ment was such that 95 per cent of meas- 
urements made were within +2 (0.31) or 
0.62 mm. of the true value. Since the gen- 
eral mean being measured was about 1.1 
mm., the technical error range was about 
+55 per cent of the value being measured 
(Table v1). 

6. The measurement error, averaging 0.31 
mm. over all the readable films, was some- 
what smaller on very good films and some- 
what larger on very poor films (Table viz). 

7. In reviewing the individual repeat 
measurements, it became evident that the 
measurement problem was not really one 
concerning the mechanics of measurement. 
When there were disagreements they were 
large, thereby proving that the observers 
were not selecting the same points on the 
roentgenogram for measurement; 7.¢., the 
difficulty seemed to be in deciding what to 
measure. 


Male Female Both 
0.31 0.25 0.27 
0.30 0.35 0.33 
0.30 0.31 0.31 


SUMMARY 

This study was directed at establishing 
the normal range of values for the atlanto- 
dental interval (ADI) in the adult, as well 
as determining what effect age, sex and 
flexion-extension had on these values. In 
addition, the accuracy with which the ADI 
can be measured using a conventional 
roentgenologic method was studied. 

It was concluded that although sex alone 
does not influence the measurements, age 
does, and it does so differently in each sex. 
Since age has a significant influence on the 
measurement, it is necessary to take age 
into account in evaluating the ADI in the 
adult population. Linear regressions have 
been established for the determination of 
the normal value at a given age for each 
sex. 

As to flexion and extension, it is estab- 
lished that there is a significant difference 
between measurements in extension and 
those taken in neutral position while the 
difference of values between flexion and 
neutral position is negligible. 

Using a method of measurement com- 
monly employed in clinical practice, three 
independent readings were done on a series 
of roentgenograms which were divided into 


TABLE VII 
ACCURACY OF MEASUREMENT 
EFFECT OF FILM TECHNIQUE ON THE MEASUREMENT ERROR (MM.) 


Standard deviation for repeat measurements, same 
observer, same subject 

Standard deviation for repeat measurements, differ- 
ent observers, same subject 


Good Film Fair Film Poor Film 


ww 
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three gross technical quality categories. 
Two measurements were done by one quali- 
fied observer, the third by a second ob- 
server. It was found that the variation in 
measurements was rather marked, the 
technical error range being about §5 per 
cent of the value being measured. The error 
was somewhat larger in roentgenograms of 
poor technical quality than in those of high 
quality. 

In view of these findings it is recom- 
mended that evaluation of the ADI in the 
adult be made using the following equations 
for male and female adults respectively: 


Du =2.05—0.02 A+I.00 mm. 
or 
Dy=1.24-0.0074 A+0.90 mm. 
(Table 11). 


These two equations are recommended 
for prediction of normal values in adults. 
They include the inherent measurement 
error as it occurs in the carefully measured 
good films in the usual radiologic practice. 


Vincent C. Hinck, M.D. 
Department of Radiology 

University of Oregon Medical School 
3181 S.W. Sam Jackson Park Road 
Portland 1, Oregon 
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TRAUMATIC INTRADURAL LUMBAR NERVE ROOT 
AVULSION WITH ASSOCIATED TRACTION INJURY 
TO THE COMMON PERONEAL NERVE* 


By LOUIS A. FINNEY, LT., M.C., U.S.N., and WILLIAM A. WULFMAN, CAPT., M.C, U.S.N. 


CHELSEA, MASSACHUSETTS 


NTRADURAL avulsion of the brachial 

plexus, initially described by Frazier and 
Skillern,? is now a well known condition 
and many reports with illustrative roent- 
genograms are found in radiologic and 
neurologic textbooks. Rayle, Gay and 
Meadors,® Jaeger and Whitely,* Murphey, 
Hartung and Kirklin,» and White and 
Hanelin! have demonstrated on myelo- 
grams the typical pattern of avulsion of 
cervical nerve roots. A perusal of the liter- 
ature, however, failed to reveal mention of 
avulsion of a lumbar root, although Nosik*® 
records a case of intracranial hypotension 
with headache, attributed to a tear of a 
nerve root sleeve at L3-L4 which was in- 
curred in a backward fall off a lunch 
counter stool. The following is a case of an 
intradural lumbar nerve root avulsion. 


REPORT OF A CASE 


The patient was a nineteen year old sailor 
who on October 19, 1959 was a passenger sleep- 
ing in the right front seat of an automobile re- 
portedly traveling 70 miles per hour when it 
crashed into guard rails along the side of the 
highway. The patient was thrown from the 
automobile and it was surmised by the police in 
reconstructing the accident that the patient hit 
the guard rail with the left gluteal area. 

Initial observation revealed the patient to 
have multiple small contusions over the trunk 
and buttocks with an avulsion laceration of the 
left buttock connected to the underlying tissue 
at the lateral edge. This was surgically removed 
and the area debrided. There was also tender- 
ness over the left rib cage, left hypochondrium, 
and left hip with severe spasm of the paraverte- 
bral muscles and inability to move the entire 
left leg. Neurologic examination revealed sub- 
jective numbness of the entire left lower leg but 


on objective testing all sensory perceptions were 
interpreted as being intact. The right and left 
knee jerks and left ankle jerk could not be 
elicited. There was a laceration over the right 
knee and contusions surrounding the area of the 
laceration. There was no evidence of contusion 
over the left leg. 

Initial concern was directed to the abdomen 
as a perforated viscus was feared. Spasm and 
tenderness of the abdomen cleared within 
twenty-four to thirty-six hours; however, it was 
thought that the patient might have had injury 
to the spine because of the severe paraspinous 
spasm and pain which lasted for a period of 
approximately one hundred and twenty hours. 
Roentgenograms of the chest, hips, pelvis, 
lumbosacral spine, and right knee were nega- 
tive. All motor functions in the left leg except 
that of the common peroneal innervated groups 
had returned within ten days following the 
injury. On November 13, 1959 a split-thickness 
graft was placed over the site of avulsion of the 
left buttock and this healed satisfactorily. 

The patient was transferred to the neuro- 
surgical center of the United States Naval 
Hospital, Chelsea, Massachusetts, on January 
4, 1960 because of inability to resume full mili- 
tary duties. At that time physical examination 
revealed a slight white male appearing in no 
distress. He walked with a limp favoring the 
left leg. General examination was within normal 
limits except for a well healed 2X8 inch graft 
site over the left buttock (Fig. 1). Neurologic 
examination disclosed that the patient could 
not stand on his heels or hop on his left foot, 
although he could stand on his toes. Forward 
bending and hyperextension produced non- 
radiating low back pain but flexion of the spine 
to either side and rotation of the spine in either 
direction did not produce pain. The jugular 
compression maneuver was negative. There was 
interspinous tenderness between Ls-S1. Left 
ankle and left knee jerks were absent; those on 


* From the Division of Neurosurgery and the Department of Radiology, United States Naval Hospital, Chelsea, Massachusetts. 
The opinions or assertions contained herein are the private ones of the writers, and are not to be construed as official or reflecting the 


views of the Navy Department or the Naval Service at large. 
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the right were considered physiologic. Re- 
peated neurolegic testing revealed that there 
was a slight hypesthesia with decreased two- 
point appreciation in areas over the left foot; 
this did not seem to follow a dermatome pat- 
tern. No function of muscles of the anterior 
tibial group could be elicited. Straight leg rais- 
ing of the left leg at 40 degrees produced non- 
radiating back pain which was not exacerbated 
by Laségue’s maneuver. Straight leg raising of 
the right leg at 90 degrees as well as Laségue’s 
maneuver were negative. 

Urinalysis, hemogram, and a chest roentgeno- 
gram were normal. The lumbosacral spine 
roentgenographic series was considered normal 
except for an increase in the lumbosacral angle 
with posterior narrowing at the Ls-S1 inter- 
space (Fig. 2 and 3). 

Electromyography on January 16, 1960 was 
interpreted as being compatible with partial 
denervation of muscles supplied by the common 
peroneal nerve on the left varying from 50 to 
80 per cent involvement. Denervation fibrilla- 
tion currents were elicited only in the muscles 
supplied by the common peroneal nerve. 
Voluntary motor units were found in all of the 
involved muscles, but no complex motor units 
were elicited. 

On February 5, 1960, under local anesthesia, 
myelography was performed. The opening 
pressure was 130 mm. of cerebrospinal fluid; 
manometrics were normal. The fluid was clear 
and colorless with no blood cells noted. The 
Pandy reaction test was negative and the pro- 
tein was 21.5 mg. per cent. The myelogram 
demonstrated a persistent defect along the 
tract of the L4 nerve root on the left with free 
flowing of the contrast material into and out of 
this defect with variations in positioning of the 
patient (Fig. 4 and 5). This was thought to 
represent a false meningocele compatible with 
the diagnosis of avulsion of the L4 nerve root 


Fic, 1. February 24, 1960. Healed skin graft on left 
buttock site of avulsion wound. 
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Fic. 2. January 7, 1960. Anteroposterior roentgeno- 
gram of lumbosacral spine. No abnormalities 
noted. 


on the left. It was impossible to remove all of 
the contrast medium and a check roentgeno- 
gram on the following day revealed all of the 
remaining contrast material to be at the inferior 
end of the subarachnoid space (Fig. 6). How- 
ever, three days following the myelography 
another check roentgenogram revealed part of 
the contrast medium to again be in the false 
meningocele cavity (Fig. 7). 

Sensory testing in mid-February, 1960 re- 
vealed a hyperalgesia with painful stimuli being 
perceived at twice the normal value without 
alteration in conduction time in an area over 
the lateral aspect of the left foot and lower leg, 
compatible with the L4 dermatome. Above this 
was a band approximately 4 inches wide where 
there was loss of hot and cold sensation (Fig. 8). 
Otherwise, careful sensory testing, including 
light touch, pain, two-point discrimination, 
heat and cold, revealed no other abnormalities 
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Fic. 3. January 7, 1960. Lateral roentgenogram of 
lumbosacral spine. Increase in lumbosacral angle 
with slight narrowing of posterior aspect of Ls-S1 
interspace is demonstrated. 


over the lower extremities and over the perineal 
region. 

On May 3, 1960, the patient was able to dorsi- 
flex against gravity and to evert and invert the 
left foot, although he was unable to perform 
these movements against slight resistance. No 
sensory abnormalities were identifiable. On 
September 15, 1960, he still walked with an 
obvious foot drop, but was able to dorsiflex the 
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Fic. 4. February 5, 1960. Myelogram demonstrates 
connection of false meningocele with subarach- 
noid space. 


left foot against slight resistance. Palpation of 
the L4~s5 interspace resulted in a sensation of 
nonradiating deep discomfort. This discomfort 
was exacerbated by hyperflexion and _ hyper- 
extension of the lumbar spine. 


DISCUSSION 


It is theorized that the patient suffered a 
flexion abduction injury to the left hip at 
the time of the accident. An adduction in- 
jury to the left knee, in which the left leg is 
adducted on the thigh, would also result in 
traction on the peroneal nerve, as de- 
scribed by Platt,’ who called it the liga- 
mentous peroneal syndrome. The patient’s 
syndrome may be completely explained 
only by considering the injury as both a 
flexion abduction at the hip plus an adduc- 
tion of the leg on the thigh. Lyons and 
Woodhall were of the opinion that an 
avulsion resulted from a stretch or traction 
injury only when the nerve was stretched 
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Fic. 5. February 5, 1960. Oblique myelogram views reveal pantopaque passing freely into 
and out of false meningocele. 


Fic. 7. February 8, 1960. Roentgenogram shows re- 
sidual pantopaque flowing freely into the false 
meningocele cavity. 


Fic. 6. February 6, 1960. Roentgenogram shows re- 
sidual pantopaque in inferior aspect of subarach- 
noid space. 
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Fic. 8. February 24, 1960. Cross-hatching on photograph shows area in which there was loss of temperature 
recognition. Striped area represents hyperalgesia where pinprick was perceived twice as sharp as in 
normal areas without apparent difference in conduction time. 


over a bony fulcrum and away from a fixed 
point. In the above case the bony fulcrum 
would be the sciatic notch and the fixed 
point the insertion of the nerve root into 
the dura. The resolution of forces of a 
nerve root stretched around a fulcrum has 


been demonstrated by Stevens’® (Fig. 9). 

The pathology of a stretch or a traction 
injury as analyzed by Lyons and Wood- 
hall* reveals that as the nerve is stretched 
there is damage to the epineurium and 
perineurium with multiple ruptures at the 
weakest points. Scattered petechial hemor- 
rhages are present in the nerve where the 
vasa vasorum have been divided, and 
the extent of physiologic damage to the 
nerve is dependent upon the severity and 
localization of the cicatricial reaction in the 
torn connective tissue and hemorrhagic 
areas. 

In the above case the initial observer 
found the patient’s involved extremity to 
be flaccid and analgesic. This correlates 
with findings in cases of brachial plexus in- 
juries with intradural avulsion where it is 
common to see paralysis and anesthesia of 


Fic. 9. Sketch illustrates rupture of L4 nerve root 
with traumatic false meningocele. Insert demon- 
strates resolution of force around fulcrum with the 
force per segment proportional to the distances 
projected by the individual segments on a vector 
tangential to the original vector force. As the 
L4 root has the greatest traction force, it would 
be the most susceptible to an avulsion injury on 
a theoretic basis. 
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the entire affected extremity, as described 
by Davis, Martin, and Perret,! and as seen 
in one of Réttgen’s® cases. 

The formation of the traumatic false 
meningocele, which has become roentgen- 
ographically pathognomonic of an intra- 
dural avulsed nerve root, was attributed 
by White and Hanelin"™ to the tearing of 
the dural sleeve sheath with leakage of 
cerebrospinal fluid into the cavity produced 
by the retracted distal stump of the nerve. 
The cavity is lined by proliferating arach- 
noid with a covering of epithelium derived 
from epineurium or dura mater and is 
thought to enlarge due to the pulsation of 
the spinal fluid and to the increase of the 
available space by wallerian degeneration 
of the distal nerve root. 

Surgery was not performed on the above 
case because of the hopelessness of opera- 
tive intervention in cases of intradural 
nerve root avulsion. This is confirmed by 
Davis, Martin, and Perret! in a report of 
their experience with cervical nerve root 
avulsions. 


SUMMARY 


A case is presented of L4 nerve root 
avulsion secondary to flexion-abduction 
injury to the hip with concomitant trac- 
tion injury to the greater peroneal part of 
the sciatic nerve and the nerve roots from 
which it originates. Myelograms demon- 
strated a typical pattern of nerve root 
avulsion, similar to that seen in brachial 
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plexus injuries producing avulsion of the 
cervical nerve roots. 


Louis A. Finney, Lt., M.C., U.S.N. 

U. S. Naval Hospital 

Chelsea 50, Massachusetts 
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ROENTGEN EXAMINATION OF PAINTINGS 


By STANLEY H. MACHT, M.D.,* and BRUCE ETCHISON+ 


HAGERSTOWN, MARYLAND 


N 1897, only two years after Roentgen 

discovered the rays which bear his name, 
this modality was utilized as a means of 
authenticating paintings believed to have 
been done by Albrecht Direr. Large mu- 
seums throughout the world maintain 
roentgenographic units for the roentgen 
study of paintings. Today, with the wide- 
spread distribution of roentgenographic 
equipment and radiologists to supervise the 
taking of the roentgenograms and to help 
interpret the findings, even the smaller 
museums should be able to make use of 
this non-destructive method of analyzing 
paintings. 

Very few papers have appeared in the 
radiologic literature on this _ subject. 
Rawlings* and Elliott! presented papers on 
this subject in 1939 and 1943 respectively. 
A third paper appeared in Radiography and 
Clinical Photography in 1943.2 No other 
discussion of this subject has been pre- 
sented in the radiological literature since 
1943. 

TECHNIQUE 

Satisfactory roentgenograms of paint- 
ings may be obtained by using the follow- 
ing factors: 35 to 45 kv., 5 mas., 40 inch 
target film distance, par speed screens, and 
no Bucky diaphragm. 


ROENTGENOGRAPHIC STUDY 


Roentgenographic study of a painting 
shows a stratified structure consisting of 
the following layers: (1) the paint film, (2) 
the supporting canvas or base, and (3) the 
supporting framework. These are demon- 
strated in the accompanying photographs 
of several paintings and their roentgeno- 
grams. All of the paintings are from the 
collection of the Washington County Mu- 
seum of Fine Arts in Hagerstown or have 


been brought to the Museum for identifi- 
cation and restoration by private owners. 

Figure 14 shows a painting by Pieter 
Janssens Elinga, 1623-1682, a forerunner 
of the great school of Dutch “Little Mas- 
ters,” of which Vermeer is one of the best 
known names. The painting, entitled 
Seated Painter, shows a portrait of William 
II of Orange in the background. This paint- 
ing was recently brought under observa- 
tion when a copy was found in the files of 
the Nazi leaders in Germany. By examina- 
tion of the surface under ultraviolet light 
for fluorescence of pigments and by the 
study of roentgenograms (Fig. 1B) it has 
been established that this painting, now in 
the collection of the Washington County 
Museum in Hagerstown, is the 17th 
century original. 

The underpainting of the figure in the 
roentgenogram corresponds perfectly with 
the position of the figure on the surface of 
the painting. Early masters used the sound 
technique of building up their composi- 
tions from a complete form drawing before 
the final colors were added. Students, and 
often forgers, do not show such careful con- 
sideration. Thus, the underpainting be- 
comes a valuable clue when attempting to 
ascertain the value of a painting. The light 
marks around the edges of the painting are 
the outlines of the stretcher strips upon 
which the canvas is placed. The tacks are 
very clear due to the density of the metal. 
The white areas at the top and bottom 
show where a vertical strip was dowled in 
but later removed. The dowled holes were 
filled with white lead. The texture and 
weave of the canvas also help in deter- 
mining the age of the painting, since it can 
be compared with known examples which 
are available. 

The painting in Figure 24, a Portrait of 


* Director, Department of Radiology, Washington County Hospital, Hagerstown, Maryland. 
t Director, Washington County Museum of Fine Arts, Master of Fine Arts, Yale University. 
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Fic. 1. Seated Painter by Pieter Janssens Elinga. (4) Photograph. (B) Roentgenogram. 


George Washington, was examined in an 
effort to substantiate claims that it was 
one of many copies done of the President 
by Gilbert Stuart. By using roentgeno- 
graphic study (Fig. 22) and comparing the 


roentgenograms with roentgen studies of 


an authenticated Stuart portrait of Wash- 
ington at the Walters Art Gallery in Balti- 
more, similarities and differences were re- 
corded and the portrait was catalogued as 
not being an authentic Stuart painting. 
A small Italian painting (Fig. 34) was 


Fic. 2. Portrait of George Washington, not an authentic Stuart painting. (4) Photograph. (B) Roentgenogram. 
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Fic. 3. Martyrdom of St. Lucia by an unknown Italian master. (4) Photograph. (B) Roentgenogram. 


brought to the Museum for cleaning and 
restoration. Upon completion of the work, 
the Museum’s technical adviser realized 
that it was a work of rare craftsmanship. 
In subject matter it depicts the Martyrdom 
of St. Lucia, an early Christian martyr. 
Everything about it from the brilliance of 
the color to the complexity of the composi- 
tion indicated the hand of an early master. 
When roentgenographed (Fig. 38), the 
complete and careful underpainting sub- 
stantiated this fact. The figures are per- 
fectly modeled and drawn in the under- 
painting with the exactness of a master. 
Early artists realized that in time their 
paints would become transparent, as it is 
the nature of paint to do. However, by 
having a monochromatic form-drawing as 
an underpainting, the artist knew that his 
finished painting would never lack form 
and vitality. This knowledge was based on 
the fact that light rays penetrating the 
paint film are absorbed in the dark areas of 
the underpainting and at the same time are 
reflected back from the light sections, thus 
insuring the brilliance of the work. 

In the Self Portrait by Rembrandt (Fig. 


4, 4 and B) one sees how the density ot 
various pigments differs when examined 
with roentgen rays. Lead compounds in the 
“light” side of the face and in the colors 
are very evident, whereas the earth or 
vegetable colors used in the rest of the 
painting are hardly visible. 

Lead has been used in the preparation of 
white pigment from the early Renaissance 
through the present. Such leaded paint has 
been used to form the priming base coat, 
to increase the tone of a pure color, and 
even to repair defects in wood panels. 

The difference in the density of paints 
can also be shown when wooden panels are 
the base instead of canvas. For example, a 
small panel, a Portrait of Thomas Higgin- 
bottom by Rembrandt Peale, is shown in 
Figure 5, 4 and B. This man fought in the 
War of 1812 and afterwards was Collector 
of the Port of Baltimore. He was the rival 
of Jerome Bonaparte for the hand of Betsy 
Patterson and was known as the ‘“‘Beau of 
Baltimore.” Roentgen study shows the 
underpainting on wood just as well as on 
canvas. 

Roentgenography is particularly valua- 
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Fic. 4. Self Portrait by Rembrandt. (4) Photograph. (B) Roentgenogram. 


ble when overpainting is suspected in a The Virgin and Child, with two Saints. 
work. In the Italian panel by Venaziano Close visual examination of the hand of the 
shown in Figure 64, there appears to be a mother, however, indicated a color change 
normal rendering of the religious subject, in the pigment. This gave rise to the sus- 


Fic. 5. Portrait of Thomas Higginbottom, painted on wood panel by Rembrandt Peale. 
(4) Photograph. (B) Roentgenogram. 
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Fic. 6. The Virgin and Child by Venaziano. (4) Photograph. (B) Roentgenogram. 


picion that the hand had been repainted at ably done during the height of the Vic- 
some later date. Roentgen examination torian period when modesty was over- } 
(Fig. 6B) showed that the breast of the stressed. The owner apparently had the 
Mother had been covered by the later re- breast of the Virgin painted over so as not 
painting of the hand and a rearrangement to offend anyone viewing the painting. In 
of the folds of her bodice. This was prob- such cases roentgenography is of the ut- 


Fic. 7. Copy of Degas’ Dancing Master, the original of which is in the Louvre in Paris. 
(4) Photograph. (B) Roentgenogram. 
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Fic. 8. Ascension of Christ by Benjamin West. (4) Photograph. (B) Roentgenogram. 


most value to the restorer for, by noting the 
sections of overpainting, he can then clean 
only the affected areas knowing exactly 
how far he must go before the work is com- 
pletely restored. 

Figure 74 is an unusually good copy of 
Degas’ Dancing Master, the original of 
which is in the Louvre in Paris. A roent- 
genogram (Fig. 78) disclosed an interesting 
fact; it showed a full portrait under the 
painted surface which is more than just a 
sketch. Close study of this pointed to a 
portrait finished with a high degree of 
skill. However, it will be left to the future 
and some restorer to remove the top layers 
of paint before the final story of this paint- 
ing is known. 

Figure 84 shows an important work by 
the Dean of American artists, Benjamin 
West. The subject is the Ascension of 
Christ, and as far as is known this may 
have been the last commission given West 
by the English king, George III. West 
executed the large altar piece for Windsor 
Chapel from this sketch. The painting was 
later removed and may have been de- 
stroyed during the last war. 

It was because of the peculiar greenish 
tints that began showing through the 


monochromatic surface of the small paint- 
ing that it was subjected to roentgen study. 
Underneath was found the scene shown in 
Figure 8B. Done in a horizontal composi- 
tion, the painting may depict Adam and 
Eve being driven from the Garden of Eden 
or, perhaps, Moses viewing the Promised 
Land. 


CONCLUSION 

Discoveries, as the ones_ illustrated 
above, could not be made if it were not for 
the use of roentgenography. By pooling 
their resources, the art restorer and the 
radiologist are able to shed light on old 
mysteries through the use of the roentgen 
ray. 


Stanley H. Macht, M.D. 
Washington County Hospital 
Hagerstown, Maryland 
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SIXTY-FIRST ANNUAL MEETING OF THE 
AMERICAN ROENTGEN RAY SOCIETY 


— an interval of thirteen years the 
American Roentgen Ray Society re- 
turned to Atlantic City for its Sixty-first 
Annual Meeting held at the Ambassador 
Hotel, September 27 through September 
30, 1960. 

From the Preliminary Program that was 
published in the July issue of the JourNAL, 
it was quite evident that the forthcoming 
meeting would be an excellent one. Those 
who were fortunate enough to attend the 
meeting, and they were numerous, will 
agree with this statement. It was an excel- 
lent meeting in all respects and, if possible, 
exceeded all expectations not only for the 
quality of the Scientific Program itself but 
also for the display of Scientific Exhibits. 
They were superb and equaled or were su- 
perior to any previous exhibits held at any 
of the Annual Meetings. The Technical 
Exhibits, also, were unsurpassed in their 
extent and caliber. 

The Program was arranged by President- 
Elect Harold G. Reineke and his capable 
Committee. 

The Scientific Session was formally be- 
gun on Tuesday morning with a call to or- 
der by President Edward B. D. Neuhauser. 
The Address of Welcome to the Society 
was given by Dr. David B. Allman of At- 
lantic City, Past-President of The Amer- 
ican Medical Association. In appropriate 
words Dr. Allman welcomed the Society to 
Atlantic City and expressed a hope that the 
meeting would be all that was expected. 

Following the Address of Welcome, 
President-Elect Harold G. Reineke was in- 
stalled as President of the Society. Dr. 
Reineke was inducted into office by Presi- 


dent Edward B. D. Neuhauser and Dr. 


John F. Holt, Chairman of the Executive 
Council. Following his installation, Dr. 
Reineke gave his Inaugural Address, en- 
titled “Whither Bound?” In this scholarly 
dissertation Dr. Reineke called attention 
to certain trends in medical practice, par- 
ticularly in radiology, which was most 
timely. In well chosen, beautiful phraseol- 
ogy he admonished all of us not to sail our 
bark of ambition into the “trade winds” 
which may lead us on to the shoals of illu- 
sion and into the banks of disappointment, 
but rather we should steer the course of our 
ambition into the quiet coves of refuge 
where we might meditate and consider the 
present and future direction of our voyage 
and “Whither Bound?” Further, he urged 
preceptors to teach the art of radiology by 
word of mouth and example. Those who 
were privileged to hear Dr. Reineke’s Ad- 
dress were tremendously impressed, not 
only with the dignity of the delivery but 
also with the profound thoughts of its 
content. He expressed in his Address the 
“hope that these thoughts about trends, at- 
titudes, and ideals may possibly find fertile 
soil somewhere,” and he pointed out with 
considerable emphasis that “they are self- 
evident truths which, from time to time, 
need to be repeated and emphasized.” 
Honesty, integrity and skill are the most 
important qualifications of the radiologist. 
His Address was one which should be an 
inspiration to the younger men in the So- 
ciety in the practice of medicine, and 
a challenge to us elders. “Our code of 
ethics is not a law but a pattern for be- 
havior.” Dr. Reineke’s Inaugural Address 
is published elsewhere in this issue of the 
JouRNAL. 


965 


D 
| 
00; 
pii- 
ast 
if.; 
Ist 
rk, | 
R10 | 
on, 
er: | 
al, 
an, 
R. 
ld | 
h- 
ir- 
ce- 
is, 
h.; 
in, 
er, 
ir- 
a, 
lo. 
rr, 
er, 
7. 
0, 
n- 
il- 
r- 
y: 
d- 
n, 
a- 
e 
Z, 
1, | 


966 


Following Dr. Reineke’s inspiring and 
thought provoking Inaugural Address, the 
Scientific Session of the Society began on 
Tuesday, September 27. In the first morn- 
ing’s Session, papers were limited to the di- 
agnostic aspects of roentgenology and ten 
such papers of superior quality were given. 
Many of these, as indeed many of the en- 
tire program, were supplemented by a sci- 
entific exhibit in the adjacent hall. Follow- 
ing the program outlined in previous 
years, the Scientific Session ended at noon, 
enabling the members of the Society and 
guests to inspect the Scientific and Tech- 
nical Exhibits and to permit the attend- 
ance of those wishing to do so at the In- 
structional Courses which have become 
one of the fine features of the Annual Meet- 


ing. 
The Annual Caldwell Lecture was given 
on Tuesday evening by Dr. Traian Leu- 
cutia, Director of Division of Radiation 
Therapy, Harper Hospital, Detroit, Michi- 
gan, and Assistant Professor of Radiology, 
Wayne State University, Detroit, Michi- 
gan. Doctor Leucutia was introduced by 
Dr. Lawrence Reynolds of Detroit. In 
his introductory remarks Dr. Reynolds 
pointed to the background for Dr. Leu- 
cutia’s subsequent contributions to radi- 
ology and medicine. Dr. Leucutia was born 
in one of the loveliest parts of Europe, in 
that part of Romania called Transylvania. 
He is a member of a distinguished family 
which in the days of Romania’s greatness 
was active in the professional and political 
life of Romania. He received his prepara- 
tory education in Transylvania and grad- 
uated with a Bachelor’s Certificate in Ig1o. 
Following his graduation he pursued the 
tactics of the medieval students who trav- 
eled from one university to another, being 
attracted by the professors of the given in- 
stitutions. He at one time was a student in 
the College of Medicine, University of 
Bucharest, Bern, Lausanne and Budapest. 
Graduating from the University of Buda- 
pest in 1916 he continued postgraduate 
work at the University of Paris where he 
received the degree of Certificat des 


Editorials 


NoveEMBER, 


Etudes Radiologiques in 1920. His insati- 
able desire for knowledge led him to Eng- 
land where he received, in due course, the 
degree of Diploma in Medical Radiology 
and Electrology from Cambridge Univer- 
sity. He came to America in 1921 following 
residency training at St. Thomas Hospital, 
London, England. His subsequent career 
in medicine and radiology in this country 
is well known. 

Dr. Leucutia chose for the subject of his 
Caldwell Lecture, “Heuristic Glimpses into 
the Evolution of Radiation Therapy, Par- 
ticularly in Reference to Gynecologic Can- 
cers.” In a _ scholarly presentation he 
brought out many pertinent historic as- 
pects of the development of radiation ther- 
apy and the improvement of treatment 
techniques over the many years. 

On Wednesday morning, the Scientific 
Program continued with a group of timely 
papers dealing with the diagnostic aspects 
of roentgenology presented by the various 
members and guests of the Society. An in- 
teresting paper on the application of radio- 
active cholografin in the determination of 
liver function and its comparison with in- 
travenous cholangiography was presented. 

On Thursday morning the Scientific Ses- 
sion of the Society continued, again with a 
group of papers dealing with the diagnostic 
aspects of roentgenology and one paper deal- 
ing with the intangibles in the treatment 
of cancer. As was the case of the first morn- 
ing’s session, many of the papers given on 
Wednesday and Thursday were supple- 
mented by exhibits in the Scientific Ex- 
hibit Hall. This practice of supplementing 
an address with a scientific exhibit is a 
happy one as it enables the members at- 
tending the meeting not only to listen to 
the discussion but also to view the scien- 
tific exhibit on the same subject. 

On Thursday evening the Annual Ban- 
quet was held in the Renaissance Room of 
the Hotel Ambassador preceded by cock- 
tails in the Embassy Room. As is custom- 
ary at the Banquet, the newly elected offi- 
cers were introduced to the members of the 
Society and their guests. The awards be- 
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stowed for the most meritorious scientific 
exhibits were also presented. The Banquet 
was well attended and proved to be a de- 
lightful and festive occasion. A floor show, 
excellent in all respects, was held following 
the Banquet and an opportunity for danc- 
ing added to the gaiety and enjoyment of 
the evening. 

On Friday morning the Scientific Ses- 
sion continued with a group of papers deal- 
ing with therapeutic aspects of radiology 
and applications of radioactive isotopes. 
The use of radioiodine in the evaluation of 
thyroid function in the pediatric age group 
was discussed and the award winning paper 
on splenic scintillation scanning intro- 
duced a new use of radioactive isotopes in 
medicine. Another paper on neutron acti- 
vation analysis was of considerable inter- 
est. The topics of the papers dealing with 
radiation therapy and effects included radi- 
ation pneumonitis, the effect of radiation 
upon pulmonary function, the study of 
postoperative radiation therapy of breast 
cancer and intravenous radioactive phos- 
phorus, and three papers were concerned 
with various aspects of the treatment of 
carcinoma of the uterine cervix and fundus. 
Low intensity needle implantations in the 
presence of ureteral obstruction in Stage 
111 cancer of the cervix, the desirability of 
high dose total pelvic irradiation and pel- 
vic radium measurements in the treat- 
ment of these diseases were also topics of 
timely interest. One study on the evalua- 
tion of composite filters may alter certain 
concepts of commonly used filters. 

The Instructional Courses, which were 
instituted in 1939 and have proved to be 
one of the important features of the Annual 
Meeting of the American Roentgen Ray 
Society, were again given this year under 
the directorship of Dr. Harold O. Peterson 
and Dr. Donn G. Mosser, Associate Direc- 
tor. Drs. Peterson and Mosser surrounded 
themselves with a distinguished faculty of 
instructors which added to the popularity 
of the various courses. Indeed, some of the 
rooms were too small to accommodate 
those who wished to attend the various re- 


Editorials 


967 


fresher courses. A special event this year 
was the course of Professor R. McWhirter 
of Edinburgh, Scotland, on Simple Mas- 
tectomy and Radiotherapy in the Treat- 
ment of Breast Cancer. Since Professor 
McWhirter is internationally known for 
his work on cancer of the breast, a much 
larger room was reserved for his course, 
but, even so, those attending overflowed 
into the adjacent hallways. 

As is customary, adequate time had been 
allotted for viewing the Scientific and 
Technical Exhibits. The Scientific Exhibits 
this year were collected under the Chair- 
manship of Dr. Ted F. Leigh of Atlanta, 
and his capable Committee, Drs. James P. 
Cooney and Charles O. Heilman. As al- 
ready stated, the scientific exhibits were of 
excellent quality. The Technical Exhibits 
also were outstanding in quality and char- 
acter. They attracted a great deal of atten- 
tion and the highest praise from the mem- 
bers of the Society and their guests. It is 
needless to say that both the Scientific 
Exhibits and the Technical Exhibits added 
immeasurably to the success of the meet- 
ing. 

Elsewhere in the JouRNAL accounts of 
the Scientific Exhibits and of the Techni- 
cal Exhibits appear, together with a list of 
the exhibitors. 

It is true, as always, that the Scientific 
Sessions, the Instructional Courses, the 
Scientific Exhibits and the Technical Ex- 
hibits are of prime importance. Indeed, 
these establish the tempo of the meeting 
but, in addition, there are many social 
amenities observed at the Annual Meet- 
ings. The Society is grateful to the Com- 
mittee on Local Arrangements under the 
able Chairmanship of Doctor Robert A. 
Bradley of Atlantic City, assisted by Doc- 
tor Morton D. Ritter and Doctor David 
F. Bew, for the splendid and carefully ar- 
ranged social activities which highlighted 
this year’s meeting. For the visiting ladies 
an excellent program was prepared by the 
Local Committee under the Chairmanship 
of Mrs. Robert A. Bradley. 

On Monday preceding the Scientific Ses- 
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sion of the meeting, the Annual Golf 
Tournament for members and guests was 
held at the Seaview Country Club, Abse- 
con, New Jersey. The competition at the 
Tournament was for the Willis F. Manges 
Trophy and the Exhibitors’ Trophy. This 
was followed by the Annual Golf Dinner 
at the same Club. 

The Society is grateful to the Convention 
Bureau of Atlantic City for the competent 
manner in which the registration for the 
meeting was handled. 

To the Management and Staff of the 
Hotel Ambassador the Society extends its 
sincerest thanks for the arrangements 
which were made for the meeting, the suc- 
cess of which in no small part was due to 
their cooperation. 
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To the Committee on Press Relations 
under the Chairmanship of Dr. Daniel 
Wilner of Atlantic City, assisted by Dr. 
Leonard Ellenbogen and Dr. Joseph Acker- 
man, and also by Mr. Hugh Jones of the 
American College of Radiology, who is, as 
always, an indispensable member of the 
Committee on Press Relations, the Soci- 
ety expresses its profound appreciation for 
the efficient manner in which these rela- 
tions were conducted. 

At the close of the meeting in Atlantic 
City nothing but the most favorable com- 
ments and highest praise were heard con- 
cerning this year’s meeting of the American 
Roentgen Ray Society held under the presi- 
dency of Dr. Harold O. Reineke. 
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IRWIN P. LEVI 
1888-1960 


R. IRWIN P. LEVI died suddenly 

and unexpectedly at his home on July 
2, 1960. He was born in Mount Vernon, 
Indiana, August 28, 1888 and moved with 
his family to Anniston, Alabama, in Igoo. 
He attended Dr. White’ s School for Boys 
in Anniston and Georgia Military Academy 
in Atlanta, Georgia. He received his pre- 


medical and medical education at the Uni- 
versity of Pennsylvania, being awarded his 
Doctor of Medicine degree in 1908. After 
five years of practice in Anniston, he took a 
residency in Radiology at Cook County 
Hospital in Chicago and then began the 
practice of radiology in Anniston, which he 
continued until his retirement in 1959. 
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Dr. Levi was a pioneer radiologist in Ala- 
bama and for many years was the only radi- 
ologist in Anniston. He served as radiolo- 
gist to Anniston Memorial, Garner and St. 
Luke’s Hospitals in addition to his private 
practice. In later years he relinquished his 
active hospital appointments and confined 
his professional activities to the private 
practice of radiology. 

Dr. Levi was very active in medical so- 
ciety circles. He was a member of the 
American Roentgen Ray Society and was 
a fellow of the American College of Radi- 
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ology. He was also a member of the Radio- 
logical Society of North America, the 
American Medical Association, and the 
Alabama State Medical Association, and 
he was a diplomate of the American Board 
of Radiology. 

Until recently Dr. Levi led an active life 
and made many friends throughout Ala- 
bama and the Southeast. He will be missed 
by his associates in the medical profession 
and by a host of friends and acquaintances. 


S. F. Crasrree, M.D. 
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THE SCIENTIFIC EXHIBITS 


HE SCIENTIFIC EXHIBITS at the 

Sixty-first Annual Meeting held at the 
Ambassador Hotel, Atlantic City, New 
Jersey, September 27-30, 1960, were not 
only the largest in the history of the Amer- 
ican Roentgen Ray Society, but also of the 
highest quality and of extremely docu- 
mentary caliber. The awarding of a Gold, 
Silver and Bronze Medal and of 7 Certifi- 
cates of Merit truly reflects the strong im- 
pression that these exceptionally interest- 
ing Exhibits made on the Committee on 
Awards as well as on the members and 
guests of the Society. President-Elect Dr. 
Harold Reineke and the Scientific Exhibits 
Committee, under the very able chairman- 
ship of Dr. Ted Leigh of Atlanta, Georgia, 
who spent untiring efforts in making the 
excellent arrangements, have been amply 
compensated by the unanimous praise of 
the many visitors who—besides reaping a 
rich scientific reward—admired the origi- 
nality of the many displays demonstrating 
the most important achievements in radi- 
ology of our time. The Committee, after 
careful and most difficult considerations, 
made the following awards: 


MEDAL 


Cerebrovascular Disease: Approach to Di- 
agnosis and Management. E. S. Gurdjian, 
M.D., D. W. Lindner, M.D., W. G. Hardy, 
M.D., M. Croll, M.D., L. M. Thomas, 
M.D., S. J. Figiel, M.D., J. B. Lofstrom, 
M.D., J. E. Webster, M.D., and J. L. 
Whelan, M.D., Wayne State University, 
Grace and Detroit Memorial Hospitals, 
Detroit, Michigan. 

This comprehensive exhibit which was 
based on experience with some 800 cases, 
772 of which had angiographic studies, was 
divided into 10 sections. 

I. Morbidity and mortality in angiog- 


raphy. There were 4 deaths, 4 examples of 


transient hemiparesis, 1 hemiparesis which 
lasted six months, 1 radiculitis, and a 20 
per cent incidence of nonsurgical hemor- 


rhage of the neck in the series of 772 cases. 

II]. Carotid compression tests. 

IIf. Electroencephalography in cerebro- 
vascular disease. 

IV. Ophthalmodynamometry. 

V. Proximal occlusion of the anterior 
cerebral artery. 

VI. Middle cerebral artery occlusion and 
small artery disease in the distribution of 
the middle cerebral artery. 

VII. Vertebral-Basilar disease. 

VIII. Massive intracranial hemorrhage. 
This occurred in 19 of the 772 cases; 5 were 
moribund from the beginning; the remain- 
ing 14 cases were operated upon with 3 
deaths and 11 recoveries. 

IX. Episodic ‘“‘stroke’ abnormalities. 
These were present in 181 of the complete 
series of 800 cases. 

X. Incidence of intimectomy in stenotic 
lesions of the extracranial vessels supply- 
ing the brain. This operation was per- 
formed in § per cent and excision in another 
5 per cent of the 34 per cent of the stenotic 
lesions involving the carotid bifurcation in 
a series of 720 cases of cerebrovascular le- 
sions among the 800 cases studied. 

The vast material was splendidly pre- 
sented and the documentation was skillful 
and most instructive. 


SILVER MEDAL 


The Occipito-Atlanto-Axial ‘Foints in 
Rheumatoid Arthritis and Ankylosing Spon- 
dylitis. William Martel, M.D., University 
of Michigan, Ann Arbor, Michigan. 

Nontraumatic cervical subluxations, es- 
pecially atlanto-axial, are frequently pres- 
ent in rheumatoid arthritis and ankylos- 
ing spondylitis and erosions of the odontoid 
process are often demonstrable in these dis- 
eases. Severe involvement of the occipito- 
atlanto-axial joints permits vertical trans- 
lation of the cervical spine which may be 
associated with invagination of the mar- 
gins of the foramen magnum. 

Necropsy evidence was presented to 
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show that the odontoid erosions are associ- 
ated with chronic synovitis and ingrowth of 
proliferating pannus in rheumatoid arthri- 
tis, and that rheumatoid alteration of the 
ligaments vital to the stability of the cervi- 
cal vertebral joints occurs in these cases. 


BronzE MEDAL 


Splenic Scintillation Scanning. Philip M. 
Johnson, M.D., Ernest H. Wood, M.D., 
and Stewart L. Mooring, M.D., School of 
Medicine, University of North Carolina, 
Chapel Hill, North Carolina. 

The human spleen can be graphically 
outlined by external scintillation scanning 
following the rapid selective concentration 
of a gamma emitting nuclide in the spleen. 
Deposition of radioactivity is achieved by 
exploiting the normal splenic function of 
trapping certain types of red blood cells 
previously labeled with chromium 51. 

The methodology was illustrated and the 
results of clinical studies, particularly for 
the investigation of the abnormal spleen 
and the diagnosis of left upper quadrant 
masses, were presented. 

CERTIFICATES OF MERIT 

1. The Medullary Sponge Kidney. John 
A. Evans, M.D., New York Hospital 
Cornell Medical Center, New York, New 
York. 

Medullary sponge kidney is a cystic dis- 
ease affecting the renal pyramids. Until re- 
cently its roentgenologic and pathologic 
features have not been generally well 
known. This lesion, as distinguished from 
the usual form of renal cystic disease, in- 
volves the renal medulla. It is more com- 
mon than the scant literature on the sub- 
ject would indicate. 

This exhibit discussed and illustrated 
the roentgenologic and pathologic features 
of the disease as well as the differential di- 
agnosis. 

2. The Pelvic Anomalies in Mongoloid- 
ism: A Roentgenologic and Anatomic Study. 
Herbert J. Kaufmann, M.D., and Willy J. 
Taillard, M.D., The Children’s Hospital, 
University of Basel, Basel, Switzerland. 
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The clinical roentgenologic findings in 
over 60 affected patients were presented, 
documenting that changes of the pelvic 
bones are the most characteristic and con- 
stant anomalies of the skeleton in mongo- 
loidism. Their diagnostic importance par- 
ticularly during the newborn period—even 
in prematures—was emphasized. Roent- 
genograms taken at different ages 
through childhood, adolescence and into 
adulthood—documented the further devel- 
opment of the mongoloid pelvis. 

The anatomic data were derived from a 
study of five pelves of mongoloid infants, 
removed at autopsy. Photographic docu- 
mentation—also of normal pelvis for com- 
parison—of the anatomic substrate formed 
the basis for a possible explanation of the 
existing anomaly. The method and results 
of attempts to ““mongolize” a normal pel- 
vis and also to “normalize” a mongoloid 
pelvis were shown. 

The exhibitors’ findings confirm and ex- 
pand the original concept of Caffey and 
Ross. The anomalies appear to be due to 
an abnormal spatial arrangement of the 
pelvic elements, particularly affecting the 
position of the os ilii. However, an addi- 
tional factor of abnormal growth of this 
bone is postulated. 

3. Protein Losing Gastroenteropathy, Clin- 
ical and Roentgen Varieties. Richard H. 
Marshak, M.D., Bernard S. Wolf, M.D., 
Henry D. Janowitz, M.D., and Nathanial 
Cohen, M.D., Mount Sinai Hospital, New 
York, New York. 

It has recently been discovered that un- 
der normal circumstances protein may be 
lost in the gastrointestinal tract. In certain 
pathologic states, this loss may be greatly 
increased, leading to the clinical manifesta- 
tions of hypoproteinemia and _ peripheral 
edema. 

The exhibitors presented the clinical, his- 
tologic and roentgen findings of three such 
entities: 1, giant folds of the stomach 
(Menetrier’s disease), 11, exudative en- 
teropathy, and 111, secondary malabsorp- 
tive syndromes. 

4. Application of Radioactive Cholografin 


Vor. 84, No. 5 


in the Determination of Liver Dysfunction. 
Its Use in Predicting Whether or Not Intra- 
venous Cholangiography Will Result in 
Opacification of the Biliary Tree. John R. 
McLaren, M.D., and H. Stephen Weens, 
M.D., Emory University, School of Medi- 
cine, Atlanta, Georgia. 

In this exhibit a correlation between he- 
patic uptake of radioactive iodipamide and 
liver function has been demonstrated. 

The hepatic uptake can be determined 
at the time of sensitivity testing for intra- 
venous cholangiography by adding a small 
quantity of radioactive iodipamide to test 
dose. The test requires approximately ten 
minutes and yields information with which 
one can predict whether or not opacifica- 
tion of the biliary tree will ensue subse- 
quent to intravenous cholangiography. 
Thereby, a costly procedure and unneces- 
sary use of roentgenographic facilities can 
be avoided. 

5. Radiation Hazards in Therapeutic 
Radiology. A Guide to Safe Practice in 
Beam Irradiation. Bernard Roswit, M.D., 
Sol M. Unger, M.D., Stanley J. Malsky, 
M.A., M.S., and Cyprian B. Reid, B.S., 
Veterans Administration Hospital, Bronx, 
New York. 


In radiation therapy, as in all forms of 


therapy of human illness, there are calcu- 
lated risks of injury to the patient in return 
for the chance for cure. The radiation in- 
juries are irreversible. They may give rise 
to discomfort, disability or even death. 
The exhibitors analyzed the technical and 
clinical factors which have a significant in- 
fluence on the probability for radiation 
damage. From this experience they pre- 
pared and presented a guide to safe prac- 
tice, utilizing to maximum advantage the 
recent technical and biologic advances in 
the discipline of radiation therapy. 

6. Pancreatic Carcinoma and Its Early 
Roentgenologic Recognition. Julian O. Salik, 
M.D., Sinai Hospital of Baltimore, Inc., 
Baltimore, Maryland. 

The roentgen appearance produced by 
larger lesions of the pancreas has been ade- 
quately described but the subtle changes 
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on the mesial border of the duodenum are 
often overlooked. Pathologic changes in 
this area are manifested by disordered mo- 
tor function; the folds appear normal in one 
segment and display an alteration in width, 
height, and direction in another segment. 
These changes can be detected roentgeno- 
logically on routine gastrointestinal studies. 
A number of representative cases were 
shown in addition to more advanced cases 
of pancreatic neoplasms and the differential 
diagnosis of these lesions was discussed. 

Pelvic Pneumography. An Adjunct to 
Clinical Examination. C. Melvin Stevens, 
M.D., Richard S. Lee, M.D., and John F. 
W eigen, M.D., Palo Alto Clinic, Palo Alto, 
California. 

The indications, advantages and tech- 
nique of pelvic pneumography were out- 
lined. The normal anatomy was demon- 
strated in addition to a number of patho- 
logic states. The simplicity of the method 
and its value as a supplement to manual 
pelvic examination were emphasized. 


OTHER ExcELLENT EXHIBITS 


An Unusual Manifestation of Sickle Cell 
Trait. William A. Bansbach, M.D., Rob- 
ert E. May, M.D., Morton Bogash, M.D., 
and Arlyne T. Shockman, M.D., Veterans 
Administration Hospital, Philadelphia, 
Pennsylvania. 

Six out of 20 patients with sickle cell dis- 
ease were found to have a defect in bladder 
proprioception. This resulted in a very 
large increase in bladder volume and some 
decrease in tonicity. Four case histories, 
with cystograms and cystometrograms, 
were presented in the exhibit. 

New Diagnostic Aids in Primary Carct- 
noma of the Ureter. Harry S. Bergman, 
M.D., Richard M. Friedenberg, M.D., and 
Victor Sayegh, M.D., Lebanon Hospital, 
Bronx, New York. 

The usual findings in carcinoma of the 
ureter, consisting of a mass lesion with hy- 
dronephrosis and nonfunctioning kidney, 
together with the location of the lesion and 
the clinical symptomatology were reviewed 
in detail. In addition, in a series of 7 cases, 
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two new diagnostic aids have been dis- 
covered; namely, a characteristic coiling of 
the catheter at the site of the lesion during 
retrograde examinations and a rather sur- 
prising frequency of normal appearing py- 
elograms despite a well developed lesion. 
Characteristic roentgenographic findings 
were presented with emphasis upon these 
newer diagnostic aids. 

Experimental High Speed Image Intensi- 
fier Cinefluorography (260 Frames per Sec- 
ond). Motion Analysis of Contrast Material 
in Blood Vessels with Picture-synchronized 
Oscillography of Cardiovascular Events. Bar- 
bara L. Carter, M.D., Jose L. Gimenez, 
M.D., Peter R. Lynch, Ph.D., Herbert M. 
Stauffer, M.D., and George H. Stewart, 
B.S., Temple University Medical Center, 
Philadelphia, Pennsylvania. 

Motion analysis of droplets of an iodized 
oil in the venae cavae of cats and dogs by 
high speed cinefluorography at 260 frames 
per second was performed. Oscilloscopic 
tracings of simultaneous cardiac events 
were recorded on the same movie film. The 
preliminary results show different velocity 
patterns in the superior and inferior venae 
cavae. 

Urethrography in the Adult Male. George 
W. Chamberlin, M.D., and James W. Will- 
werth, M.D., Reading Hospital, West 
Reading, Pennsylvania. 

This exhibit included illustrations of the 
technique and the equipment used for male 
urethrography. Roentgenograms with col- 
ored reproductions and black and white 
drawings were presented with the case his- 
tory and description for approximately 24 
patients. 

Radium Pelvic Measurements for Treat- 
ment of Carcinoma of the Cervix and Fundus 
Uteri (Single Unit Type of Expanding Ap- 
plicator). Edwin C. Ernst, M.D., Edwin C. 
Ernst, Jr., M.D., Roland P. Ernst, M.D., 
Richard E. Ernst, M.D., and Marshall 
Cleland, Ph.D., De Paul Hospital, St. Jo- 
seph Hospital, St. Louis, Missouri. 

The exhibitors demonstrated by means 
of dosage charts, graphs and photographs 
some of the many recent advances made in 
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the fields of radium therapy and dosimetry 
of the pelvis. Today, the application of 
multiple radium capsules can be accurately 
spaced in the pelvis and, therefore, reliably 
duplicated in the same and other patients. 

By means of a series of graphs, the im- 
portance of many other factors in the de- 
velopment of a dosage instrumentation was 
shown. 

Under a research grant received from the 
National Cancer Institute, the exhibitors 
experimented and perfected a scintillation 
crystal probe type of dosage rate measur- 
ing instrument, the details of which were 
illustrated in the exhibit. 

New Dimensions in Chest Roentgenogra- 
phy. Lewis E. Etter, M.D., and Lawrence 
C. Cross, R.T., School of Medicine, Uni- 
versity of Pittsburgh, Pittsburgh, Penn- 
sylvania. 

This exhibit presented data to demon- 
strate that gonadal and volume doses can 
be reduced by square (14X14 inch) or rec- 
tangular (11X14 inch) beam collimation 
with corresponding sizes of films in chest 
roentgenography. Ninety-eight per cent of 
chests can be covered by 14X14 inch films; 
80 per cent of pregnant women on 11 X14 
inch films. Serial and lordotic roentgeno- 
grams should be 11X14 inch size. Eco- 
nomic savings are $0.13—$0.25 per film. 

The Bones of the Hands As a Mirror of 
Systemic Disease. John H. Feist, M.D., and 
Elliott C. Lasser, M.D., Department of 
Radiology, School of Medicine, University 
of Pittsburgh, Pittsburgh, Pennsylvania. 

The variations of architecture of bone in 
various diseases were illustrated by 0.3 mm. 
focal spot direct magnification roentgeno- 
grams of adult hands, suitably annotated. 
The chief emphasis was placed on meta- 
bolic bone disease with supportive dia- 
grams and text. 

Dose to Lens from Radiographic Proce- 
dures. E.. Focht, B.A., G. R. Merriam, Jr., 
M.D., M. Barnes, B.A., and J. Evans, 
M.D., New York Hospital—Cornell Med- 
ical Center and Institute of Ophthalmol- 
ogy, Columbia-Presbyterian Medical Cen- 
ter, New York, New York. 


} 
| 


nO 


Voi. 84, No. 5 


Amounts of radiation to the lens were 
measured for various diagnostic procedures 
in which the eye is in the direct beam, 
using a special phantom. The data were 
presented in detail. None of the doses, 
even for a multiple exposure examination, 
approached cataractogenic levels. 

A Comparison of Routine Anteroposterior 
and Lateral Projections and Oblique Views 
of the Lumbar Spine in Industrial Radiog- 
raphy: 350 Examinations in Two Series. 
Value of Oblique Views in Examination of 
the Lumbosacral Spine. Walter Francke, 
M.D., and William H. Walton, M.D., St. 
Vincent Hospital, Billings, Montana. 

The exhibitors examined routinely dur- 
ing the past few years the lumbosacral 
spine of individuals working in a large oil 
company. Prior to their examinations, the 
parent company roentgenographed the 
lumbosacral spine, but obtained only an- 
teroposterior and lateral roentgenograms. 
Subsequently, oblique roentgenograms were 
also obtained on these individuals. Many 
pathologic findings were noted on the 
oblique roentgenograms which were not ap- 
parent on the anteroposterior and lateral 
roentgenograms. Brief case histories were 
included. 

The Use of Dental Materials in Radtation 
Therapy. Unusual Applications of Silicone 
Rubber and Methyl Methacrylate in Various 
Treatment Techniques. Melvin L. Griem, 
M.D., and George W. Bernhart, Certified 
Dental Technician, Chicago Tumor Insti- 
tute, and Zoller Memorial Dental Clinic, 
University of Chicago, Chicago, Illinois. 

This self-contained exhibit demonstrated 
the use of wax, methyl methacrylate, and 
silicone rubber in making of treatment 
molds in typical radiation therapy situa- 
tions. There was also a demonstration of 
facial restoration following extensive com- 
bined therapy of surgery, irradiation, and 
plastic restoration. The display also showed 
unusual applications of radioactive silicone 
molds. 

Renal Arteriography. Roentgenologic Tech- 
nique of Percutaneous Transfemoral Aortog- 
raphy in Renal Hypertension and Renal 
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Parenchymal Disease. Mordecai Halpern, 
M.D., Edward I. Goldsmith, M.D., and 
Nathaniel Finby, M.D., New York Hospi- 
tal—Cornell Medical Center, New York, 
New York. 

This exhibit presented cases illustrating 
the value of renal arteriography which has 
its most important application in the study 
of renal hypertension providing precise and 
accurate demonstration of vascular pathol- 
ogy of the renal arteries and their branches. 

Percutaneous transfemoral retrograde 
aortography is a safe, simple and detailed 
method of roentgenographic analysis of the 
underlying pathology, making possible the 
surgical treatment of remediable lesions. It 
is also utilized for resolution of difficult 
problems referable to the renal paren- 
chyma. 

Intravenous aortography is an excellent 
gross screening technique. 

Retrograde aortography performed after 
femoral arteriotomy is utilized where indi- 
cated. 

Cystic Fibrosis—Some Unusual Roentgen 
Features. G. B. Clifton Harris, M.D., Chil- 
dren’s Hospital Medical Center, Boston, 
Massachusetts. 

The Nutrition Clinic at the Children’s 
Hospital Medical Center has followed sev- 
eral hundred patients with cystic fibrosis. 
Roentgen examinations have been per- 
formed on most of these children and many 
interesting and unusual manifestations of 
this disease have been seen. 

The exhibit presented cases showing cor 
pulmonale, pneumothorax, hypertrophic 
pulmonary osteopathy, nasal polypi, in- 
testinal stenosis, portal hypertension, cal- 
cifications of the pancreas, etc. 

Myelography with Water Soluble Contrast 
Media. J. Paul Harvey, M.D., Robert H. 
Freiberger, M.D., and Gerhard Werner, 
M.D., Hospital for Special Surgery, New 
York Hospital—Cornell Medical Center, 
New York, New York. 

A method of lumbar myelography with 
absorbable water soluble media was dem- 
onstrated. Statistics on accuracy and side 
effects were given. Normal and abnormal 
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myelograms were shown to illustrate the 
improved visualization of anatomic details 
when compared to oil studies. The effect of 
the contrast substance on nerve conduction 
was documented in three experiments. 

Difficulties in the Roentgen Diagnosis of 
Cecal Malignancy. Norman Heilbrun, 
M.D., and Charles Bernstein, M.D., Uni- 
versity of Buffalo, School of Medicine, 
Buffalo, New York. 

The diagnosis of cecal malignancy may 
present difficulties when the tumor mass 
cannot be positively identified. The roent- 
gen examination in such cases may show 
cecal irritability, irregular mucosal relief 
pattern in the contracted state and dis- 
tensibility with localized defects when out- 
lined by the double contrast technique. 
When these are accompanied by anemia 
and occult blood in the stool, the index of 
suspicion for tumor should be high. 

The exhibit illustrated the roentgen dif- 
ficulties occurring in a group of cecal malig- 
nancies. 

Roentgen Complications of Selective Angi- 
ocardiography. Theodore F. Hilbish, M.D., 
and Jean R. L. Herdt, M.D., National In- 
stitutes of Health, Department of Health, 
Education and Welfare, Clinical Center, 
Bethesda, Maryland. 

This exhibit portrayed the roentgen com- 
plications of selective angiocardiography. 
The number and types of complications ob- 
served in over 250 selective injections were 
recorded. 

The Roentgenologic Diagnosis of Carci- 
noma in Ulcerative Colitis. J. R. Hodgson, 
M.D., and W. G. Sauer, M.D., Mayo 
Clinic, Rochester, Minnesota. 

In this exhibit numerous roentgeno- 
grams of the colon to show problems en- 
countered in the roentgenologic diagnosis 
of carcinoma in ulcerative colitis were pre- 
sented. 

Lesions of the Scapula in Children. John 
W. Hope, M.D., and R. John Gould, M.D., 
The Children’s Hospital of Philadelphia 
and Philadelphia General Hospital, Phila- 
delphia, Pennsylvania. 

Lesions of the scapula in children are 
rare, and the resultant disturbances in bone 
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architecture are often not diagnostic of the 
underlying condition. Occasionally, clin- 
ical and laboratory examinations or posi- 
tive roentgen findings in other parts of the 
body will help in ascertaining the correct 
diagnosis. The cases presented were diag- 
nostic problems; some were correctly diag- 
nosed by clinical and roentgen findings, 
others required biopsy and pathologic ex- 
amination. 

Selective Magnification Roentgenography. 
Harold J. Isard, M.D., Bernard J. Ostrum, 
M.D., and John E. Cullinan, R.T., Albert 
Einstein Medical Center, Southern Divi- 
sion, Philadelphia, Pennsylvania. 

A simplified spot film technique of mag- 
nification roentgenography utilizing a fine 
focus tube (0.3 mm.) and image intensifier 
was presented. Anatomic areas that lend 
themselves to this technique were illus- 
trated. The wealth of detail on the result- 
ing roentgenogram and the diagnostic 
value in selected cases were shown. 

Examination of Patients with Perforated 
Peptic Ulcer Using a Water Soluble Contrast 
Medium. George Jacobson, M.D., Harvey 
I. Meyers, M.D., Clarence J. Berne, M.D., 
and Leonard Rosoff, M.D., University 
of Southern California and Los Angeles 
County Hospital, Los Angeles, California. 

This exhibit illustrated the use of a 
water-soluble contrast medium in the ex- 
amination of the upper gastrointestinal 
tract in conjunction with the nonoperative 
management of perforated peptic ulcer. 
After routine examination for pneumo- 
peritoneum, the patient is given a solution 
consisting of 50 gm. of powdered hypaque 
and ten drops of a wetting agent dissolved 
in 75 cc. of sterile water. 

The selection of patients for conservative 
management is aided by prompt identifi- 
cation of those ulcers which continue to 
leak and those which do not. This tech- 
nique also serves to identify other con- 
ditions which simulate perforated peptic 
ulcer. 

Lymphangiosarcoma in the Lymphedema- 
tous Arm. George P. Keefer, M.D., and 
Jacob H. Vastine, II, M.D., Philadelphia, 


Pennsylvania. 
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There have been only 30 cases of lymph- 
angiosarcoma developing in the lymph- 
edematous arm reported in the litera- 
ture. The case histories and color trans- 
parencies of 4 patients with this disease 
were presented. It is hoped that a better 
evaluation of the presenting complex in this 
condition will provide a lesser degree of 
confusion in the differential diagnosis of 
recurrence of primary tumor or cutaneous 
spread of the original lesion. 

Craniosynostosis. Harrison W. Knudson, 
Capt., USAF, MC, USAF Hospital, Lack- 
land Air Force Base, Texas. 

The exhibit demonstrated by means of 
roentgenograms the varieties of cranio- 
synostosis and briefly reviewed the clin- 
ical, physiologic, roentgenographic, and 
surgical features of this condition. 

Vesicoureteral Reflux: Correlation of 
Roentgenographic and Radioisotope Methods. 
K. L. Krabbenhoft, M.D., J. Cobb, M.D., 
M. Gordon, M.D., and D. Corbett, M.D., 
Harper Hospital, Detroit, Michigan. 

Vesicoureteral reflux, particularly in 
children, is of considerable interest from 
the standpoint of damage to the upper uri- 
nary tract by ascending infection. The de- 
velopment of the isotope cystogram has 
enabled the recognition of reflux in pa- 
tients where it has not been demonstrated 
by roentgenographic means. This method 
has the advantage of continuous observa- 
tion. It removes the visual aspect of recog- 
nizing reflux and enables the demonstra- 
tion of intermittency of reflux during the 
same examination. There are certain inher- 
ent shortcomings of this study as well, but 
it is believed that this will aid considerably 
in the evaluation of patients with urinary 
tract infection and in the recognition of re- 
flux. 

Reducing the Fluoroscopic Dose Rate. Ed- 
win L. Lame, M.D., Presbyterian Hospi- 
tal, Philadelphia, Pennsylvania. 

Fluoroscopy is still being done by some 
at very high rates (up to 46 r/min. in a re- 
cent survey). The dose rate may be more 
strictly reduced to unusually low levels by 
means of: (a) locking the milliampere meter 
at a lower than usual figure; (b) equipping 
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the control panel with a hand adjustable 
milliampere meter; and (c) using a small 
cone in the spot-film device for fluoroscop- 
ing babies or delicate tissues. 

Skin and Subcutaneous Reactions In- 
duced by Supervoltage Cobalt 60 Irradiation. 
Leonard M. Liegner, M.D., and Normand 
J. Michaud, B.S., St. Luke’s Hospital, New 
York, New York. 

Supervoltage radiation has come to 
mean an energy which is skin sparing in an 
absolute sense. This exhibit evaluated more 
specifically the skin reactions induced by 
supervoltage gamma-ray or roentgen-ray 
radiations. 

Kodachrome slides of skin and subcu- 
taneous reactions in various phases were 
shown. The time of onset of reaction and 
the duration of each stage was graphically 
presented. 

The Effects of Total Body Irradiation on 
Some Aspects of Human Iron Metabolism. 
Jack Levin, M.D., Kirkland C. Brace, 
M.D., and J. Robert Andrews, M.D., Radi- 
ation Branch, National Cancer Institute, 
National Institutes of Health, Bethesda, 
Maryland. 

Following a moderate dose of total body 
irradiation, marked changes occur in hu- 
man iron metabolism. The rate of plasma 
iron disappearance changes significantly 
during the week following irradiation and 
approximately twenty-five days following 
irradiation. These changes in iron metab- 
olism indicated an alteration in bone mar- 
row function after total body irradiation, 
which can be measured prior to any de- 
monstrable change in the peripheral blood 
count. 

Ureteritis and Pyelitis Cystica. Bernard 
S. Loitman, M.D., Harold Chiat, M.D., 
and John A. Evans, M.D., New York Hos- 
pital—Cornell Medical Center, New York, 
New York. 

Ureteritis cystica, pyelitis cystica, and 
cystitis cystica are benign and usually 
asymptomatic conditions which result from 
chronic urinary tract infection. The roent- 
genographic appearance is characteristic. 
With pyelograms of good quality, the dif- 
ferential diagnosis is not difficult. 
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In the series of 57 cases presented in this 
exhibit, signs of urinary tract infection 
were found in 52 instances. 

Angiocardiographic Findings in Con- 
genital Heart Disease. William T. Meszaros, 
M.D., Rene A. Arcilla, M.D., Benjamin 
M. Gasul, M.D., Pedro Bicoff, M.D., Mag- 
nus H. Agustsson, M.D., Joshua Lynfield, 
M.D., Egbert H. Fell, M.D., Zwi Steiger, 
M.D., and Lawrence L. Luan, M.D., Cook 
County Hospital, Chicago, Illinois. 

In this exhibit the value of angiocardiog- 
raphy in the diagnosis and study of con- 
genital heart disease was illustrated by 
films selected from a wide variety of clin- 
ical material. 

Arteriosclerotic Narrowing of Renal Ar- 
teries Associated with Hypertension. George 
C. Morris, Jr., M.D., Curtis H. Burge, 
M.D., and David A. Van Velzer, M.D., 
Methodist Hospital and Baylor University 
College of Medicine, Houston, Texas. 

Abdominal aortograms demonstrating 
arteriosclerotic narrowing of renal arteries 
were shown both before and after surgery 
for improvement of blood flow to the in- 
volved kidney or kidneys. Evidence con- 
cerning the incidence of these lesions in hy- 
pertensive patients and a brief summary of 
surgical results to date were included. 

The Diagnostic Approach to the Infant 
with an Abnormally Enlarging Head. Fred- 
erick Murtagh, M.D., and John A. Kirk- 
patrick, Jr., M.D., Temple University Med- 
ical Center and St. Christopher’s Hospital 
for Children, Philadelphia, Pennsylvania. 

The exhibit presented the causes of ab- 
normal head enlargement during infancy 
and outlined the diagnostic approach to 
the problem as follows: (a) routine roent- 
genographic study; (b) investigation of the 
subdural space; (c) investigation of the 
ventricular system utilizing ventriculog- 
raphy and/or pneumoencephalography. 

The roentgen manifestations of the vari- 
ous abnormalities as shown by the above 
noted “‘steps” were illustrated. 

Tumors of the Mandible. ¥. W. O’Brien, 
Jr.. M.D., C. A. Resch, D.D.S., and E. 
Howard Jayne, M.D., Cleveland Clinic, 
Cleveland, Ohio. 
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The exhibit illustrated certain tumors of 
the mandible that are of epithelial or 
mesodermal origin. Included were ada- 
mantinomas, fibrous dysplasia, osteogenic 
fibroma, hyperparathyroid tumors and 
others. In some instances a colored photo- 
graph of the microscopic appearance ac- 
companied the roentgenogram. 

Renal Angiography, Study of Hyperten- 
sion. Robert J. Reeves, M.D., G. J. Bay- 
lin, M.D., J. M. James, M.D., and A. P. 
Sanders, M.S., Duke University Medical 
Center, Durham, North Carolina. 

The exhibit consisted of complete case 
work-ups, showing records of tagged dio- 
drast studies of both kidneys, films illus- 
trating the small amount of opaque ma- 
terial flowing retrograde into the renal ves- 
sels, and surgical findings with clinical fol- 
low-up. 

Special attention was given to the tech- 
nique of injection and the two types of 
films, especially employing the technique 
of the rapid film changer. 

Polyethylene Catheter Technique Used in 
Interstitial Irradiation. Joseph E. Scallon, 
M.D., Los Angeles County Harbor Gen- 
eral Hospital, Torrance, California. 

The exhibit presented a technique for 
interstitial implantation of radioactive 
sources by means of polyethylene cathe- 
ters. The reduction of radiation to the 
operator plus the increased accuracy of im- 
plantation were stressed. The illustrations 
and films also demonstrated new ap- 
proaches to areas usually difficult to im- 
plant by standard techniques, such as the 
tonsil and posterior tongue. Over 100 pa- 
tients have been treated with this tech- 
nique with encouraging results. 

Leiomyoma and Leiomyosarcoma of the 
Gastrointestinal Tract. Hildegarde Schorsch, 
M.D., and Hyo Hyun Byun, M.D., Cook 
County Hospital and Stritch School of 
Medicine, Loyola University, Chicago, II- 
linois. 

In this exhibit clinical and roentgen find- 
ings of leiomyoma and leiomyosarcoma of 
the gastrointestinal tract were presented. 

Angiomatous Tumors in Bone. Robert S. 
Sherman, M.D., and Daniel Wilner, M.D., 
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Memorial Center for Cancer and Allied 
Diseases, New York, New York. 

The exhibit concerned itself with benign 
and malignant tumors of angiomatous ori- 
gin. The benign lesions included the pri- 
mary hemangiomas in bone and soft tissue 
hemangiomas invading bone secondarily. 
Some consideration was given to massive 
osteolysis in bone and its angiomatous re- 
lationship. Malignant angioblastoma and 
angiosarcoma constitute the malignant 
vascular tumors that are primary in bone. 

Fractures of the Orbit. William T. Thor- 
warth, M.D., Robert P. Barden, M.D., 
and Thomas F. Graham, M.D., Chestnut 
Hill Hospital and Wills Eye Hospital, 
Philadelphia, Pennsylvania. 

A technique for roentgenography of the 
orbit in cases suspected of fracture was pre- 
sented. The clinical syndromes of the vari- 
ous types of fractures with corroborative 
roentgenograms were shown. 

Costal Intraosseous Venography. An Aid 
in Intrathoracic Neoplasm. John A. Tobin, 
M.D., William J. Fry, M.D., and Robert 
P. Singer, M.D., University of Michigan 
Medical Center, Ann Arbor, Michigan. 

A series of examinations demonstrating 
opacification of the azygos system of veins 
after injection of the marrow cavity of a 
rib with contrast medium was performed 
and the results demonstrated. In cases of 
intrathoracic neoplasm, the azygos system 
is often obstructed or distorted. This is an 
unfavorable prognostic sign and may help 
in determining whether a thoracotomy will 
be of value. Of secondary interest is the 
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great variation in the anatomy of the sys- 
tem. 

A Review of Roentgen Signs in Lesions 
Affecting the Cecum. A. Vasilas, M.D., 
R. V. Grieco, M.D., and N. F. Bartone, 
M.D., Beekman-Downtown Hospital, New 
York, and Methodist Hospital, Brooklyn, 
New York. 

Cecal and paracecal lesions were pre- 
sented in groups according to their roent- 
gen signs. The signs and the roentgen dif- 
ferential diagnosis were illustrated by 
sketches and roentgenograms. 

The purpose of this exhibit was to show 
the concept of convergence in which dis- 
similar pathologic lesions display similar 
roentgen signs; and the concept of diver- 
gence in which similar pathologic lesions 
display dissimilar roentgen signs. Before a 
definitive diagnosis can be made, the roent- 
gen findings must be correlated with the 
clinical and laboratory data. 

The Lower Esophageal Vestibular Com- 
plex: An Anatomic-Roentgen Study. Costan- 
tino Zaino, M.D., Harold G. Jacobson, 
M.D., Maxwell H. Poppel, M.D., Harold 
Lepow, M.D., and Cahit H. Osturk, M.D., 
New York University School of Medicine, 
Lincoln & Montefiore Hospitals, New 
York City, New York. 

The exhibitors presented the results of 
findings following roentgen, gross and mi- 
croscopic studies on 70 specimens of the 
lower esophagus, illustrating the normal 
anatomy of the lower esophageal valve 
mechanism which they called “‘the lower 
esophageal vestibular complex.” 


THE TECHNICAL EXHIBITS 


The Technical Exhibits of the Sixty-first 
Annual Meeting of the American Roent- 
gen Ray Society, held at the Ambassador 
Hotel, Atlantic City, New Jersey, Sep- 
tember 27-30, 1960, were the most success- 
ful in the Society’s history. The extremely 
rapid progress made since the incipience of 
our relatively short electronic age has re- 
sulted in a dazzling array of modifications 


and improvements in our presumably time- 
tested and standardized radiologic equip- 
ment, as well as in the many ancillary ap- 
paratus and devices. This was reflected in 
a most impressive manner in the individual 
displays of the exhibitors, which were pre- 
pared with utmost care, thereby enhanc- 
ing the attractiveness of the Annual 


Meeting as a whole. 
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The unflagging efforts of Mr. Clifford L. 
Sherratt, Honorary Member, and Dr. 
James C. Cook, Manager of the Annual 
Meeting, were rewarded by the fact that 
the excellent facilities of the Ambassador 
Hotel were utilized to fullest extent. The 
scheduling of all the scientific papers in the 
morning and the close proximity of the Sci- 
entific Assembly Hall to the Sun Porch and 
Venetian Room, where the Technical Ex- 
hibits were located, served to further in- 
crease the unusual interest shown in the 
very effectively and artistically arranged 
exhibits throughout the entire course of the 
meeting. The Society wishes to thank most 
sincerely the various exhibitors for their 
part in making the Sixty-first Annual 
Meeting such an outstanding success, and 
regrets exceedingly that, for the first time 
in its history, a few of the applicants could 
not be accommodated. 

The following are the firms which par- 
ticipated in the Technical Exhibits: 

Abbott Laboratories, North Chicago, 
Illinois; Ansco Division, General Aniline & 
Film Corporation, Binghamton, New York; 
Atomic Energy of Canada Limited, Ot- 
tawa, Ontario, Canada; Automatic Serio- 
graph Corporation, College Park, Mary- 
land; Baird-Atomic, Inc., Cambridge, 
Massachusetts; Barnes-Hind Barium Prod- 
ucts Company, Sunnyvale, California; 
Bell-Craig, Incorporated, New York, New 
York; Dietene Company, Minneapolis, 
Minnesota; Lester A. Dine Company, 
Woodside, New York; Dunlee Corpora- 
tion, Bellwood, Illinois; E. I. du Pont de 
Nemours & Company, Inc., Wilmington, 
Delaware; Eastman Kodak Company, 
Rochester, New York; Encyclopaedia Bri- 
tannica, Philadelphia, Pennsylvania; Eu- 
reka X-Ray Tube Corporation, Chicago, 
Illinois; Oscar Fisher Company, Inc., New- 
burgh, New York; E. Fougera & Company, 
Inc., Hicksville, Long Island, New York; 
Franklin X-Ray Corporation, Philadel- 
phia, Pennsylvania; General Electric Com- 
pany, Milwaukee, Wisconsin; M. J. Gor- 
don Consultants, New York, New York; 
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Gray Pharmaceutical Company, Inc., New 
York, New York; Grune & Stratton, Inc., 
New York, New York; Halsey X-Ray 
Products, Inc., Brooklyn, New York; Paul 
B. Hoeber, Inc., New York, New York; 
Holter Company, Bridgeport, Pennsyl- 
vania; Hospital Microfilming, Pearl River, 
New York; Howdon Videx Products Cor- 
poration, Mount Vernon, New York; 
Philip A. Hunt Company, Palisades Park, 
New Jersey; Ilford, Inc., New York, New 
York; Keleket X-Ray Corporation, Wal- 
tham, Massachusetts; Leishman X-Ray 
Engineering Corporation, Los Angeles, 
California; Low X-Ray Film Corporation, 
New York, New York; Machlett Labora- 
tories, Inc., Springdale, Connecticut; Mal- 
linckrodt Chemical Works, St. Louis, Mis- 
souri; George T. Meillon, Inc., New York, 
New York; North American Philips Com- 
pany, Inc., New York, New York; Nuclear- 
Chicago Corporation, Des Plaines, Illinois; 
Pako Corporation, Minneapolis, Minne- 
sota; Pelvic Anchor Corporation, Roches- 
ter, New York; Pennsylvania X-Ray Cor- 
poration, Glenside, Pennsylvania; Physi- 
cians’ Technical Equipment Company, 
Milwaukee, Wisconsin; Picker X-Ray Cor- 
poration, White Plains, New York; Prof- 
exray, Inc., Maywood, Illinois; Rapi-Dex, 
Falls Church, Virginia; W. B. Saunders 
Company, Philadelphia, Pennsylvania; 
Schick X-Ray Company, Inc., Chicago, 
Illinois; Frank Scholz X-Ray Corpora- 
tion, Boston, Massachusetts; Siemens New 
York, Inc., New York, New York; E. R. 
Squibb & Sons, New York, New York; 
Standard X-Ray Company, Chicago, IIli- 
nois; Summit Laboratories, Hackensack, 
New Jersey; Charles C Thomas, Publisher, 
Springfield, Illinois; Thuresson-Angra- 
bright, Inc., Skokie, Illinois; United States 
Radium Corporation, Morristown, New 
Jersey; Westinghouse Electric Corporation, 
Pittsburgh, Pennsylvania; Winthrop Lab- 
oratories, New York, New York; Wolf 
X-Ray Products, Inc., Brooklyn, New 
York; Year Book Publishers, Inc., Chi- 
cago, Illinois. 
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SOCIETY PROCEEDINGS AND NEWS ITEMS 


MEETINGS OF RADIOLOGICAL SOCIETIES* 


Unirep States OF AMERICA 


AMERICAN RoENTGEN Ray Society 
Secretary, Dr. C. Allen Good, Mayo Clinic, Rochester, 
Minn. Annual meeting: Ambassador Hotel, Atlantic City, 
N. J., Sept. 27-30, 1960. 

AMERICAN Rapium Society 
Secretary, Dr. Charles G. Stetson, 350 Engle Street, 
Englewood, N. J. Annual meeting: Broadmoor Hotel, 
Colorado Springs, Colo., May 11-14, 1961. 

Society oF NortH AMERICA 
Acting Secretary-Treasurer, Dr. Robert P. Barden, 713 
E. Genesee St., Syracuse 2, N. Y. Annual meeting: 
December 4-9, 1960, Cincinnati, Ohio. 

AMERICAN COLLEGE OF RADIOLOGY 
Executive Director, William C. Stronach, 20 N. Wacker 
Drive, Chicago 6, Illinois. Annual meeting: Chicago, 
Ill., Feb. 8-11, 1961. 

Section on RapioLtocy, AMERICAN MeEpIcAL AssociATION 
Secretary, Dr. Clyde A. Stevenson, Sacred Heart Hospi- 
tal, West 101 Eighth Ave., Spokane 4, Wash. Annual 
meeting: New York City, June 26-30, 1961. 

AMERICAN Boarp oF RaDIOLoGY 
Secretary, Dr. H. Dabney Kerr. Correspondence should 
be directed to Kahler Hotel Building. Rochester, Minn. 
The Fall 1960 examination will be held in Cincinnati, 
December 10 through 13. The deadline for filing applica- 
tions was July 1, 1960. A Special Examination in Nuclear 
Medicine (for diplomates in Radiology or Therapeutic 
Radiology) will be offered, provided there are sufficient 
applications. 

TENTH INTERNATIONAL ConGRESS OF RADIOLOGY 
Secretary-General, Dr. Carleton B. Peirce, Royal Vic- 
toria Hospital, Montreal 2, Quebec, Canada. Meets in 
Montreal, Aug. 26-Sept. 1, 1962. 

SEVENTH INTER-AMERICAN Concress OF RADIOLOGY 
Counselor for the United States, Dr. J. A. del Regato, 
Penrose Cancer Hospital, 2200 North Cascade Avenue, 
Colorado Springs, Colorado. The meeting will be held in 
Sao Paulo, Brazil, September 3-10, 1961. 
Secretary-General, Dr. Walter Bomfim-Pontes, Rua 
Cesario Motta, No. 112, Sao Paulo. 

ALABAMA RADIOLOGICAL SOCIETY 

Secretary, Dr. J. A. Meadows, Jr., Medical Arts Bldg., 
Birmingham 5s, Ala. Meets time and place Alabama State 
Medical Association. 

AMERICAN NuCLEAR SOCIETY 
Executive-Secretary, Octave J. Du Temple, 86 E. Ran- 
dolph St., Chicago, Ill. 

Arizona Society 
Secretary, Dr. Don E. Matthieson, 926 East McDowell 
Rd., Phoenix, Ariz. Two regular meetings a year. Annual 
meeting at time and place of State Medical Association 
and interim meeting six months later. 

ARKANSAS RADIOLOGICAL SOCIETY 
Secretary, Dr. J. B. Scruggs, Arkansas Baptist Hospital, 
Little Rock, Ark. Meets every three months and also at 
time and place of State Medical Association. 

AssociaTIon oF University RaADIoLocists 
Secretary, Dr. Melvin M. Figley, Department of Radi- 
ology, University of Washington, Seattle 5, Wash. 
Annual meeting to be announced. 

ATLANTA Society 
Secretary, Dr. Wilson T. Edenfield, 35 Linden Ave., N.E., 
Atlanta 8, Ga. Meets monthly, except during three sum- 
mer months, on second Friday evening. 


Biockty Society 
Secretary, Dr. Samuel Finkelman, 101 S. Twentieth St. 
Philadelphia, Pa. 

Brook.yn Society 
Secretary, Dr. Joseph Arcomano, 168 Clinton St., Brook- 
lyn 1, N. Y. Meets first Thursday of each month October 
through May. 

BuFFALo Society 
Secretary, Dr. Kenneth H. Seagrave, 537 Delaware Ave., 
Buffalo 2, N. Y. Meets second Monday evening each 
month, October to May inclusive. 

CenTtrRAL New York Rapio.ocica Society 
Secretary, Dr. Joseph A. Head, 150 Marshall St., Syra- 
cuse, N. Y. Meets first Monday each month October 
through May. 

CENTRAL Onto SociETY 
Secretary, Dr. Robert L. Freidman, Grant Hospital, 
Columbus, Ohio. Meets at 6:30 p.m, on second Thursday 
of October, November, January, March and May at Fort 
Hayes Hotel, Columbus, Ohio. 

CENTRAL Society or NucLear MEDICINE 
Secretary, Dr. Robert S. Landauer, Radiation Center 
Building, 1903 West Harrison St., Chicago 12, Ill. 

Cuicaco RoENTGEN SOCIETY 
Secretary, Dr. William F. Hutson, 5145 N. California 
Ave., Chicago, Ill. Meets second Thursday of each 
month ,October to April except December at the Sheraton 
Hotel at 8:00 P.M. 

CLEVELAND RaDIOLoGIcaL Society 
Secretary, Dr. Norman E. Berman, 14404 S. Park Blvd., 
Shaker Hgts. 20, Ohio. Meetings at 7:00 p.m. on fourth 
Monday of each month from October to April at Tudor 
Arms Hotel. 

CotoraDo RapIoLocicaL Society 
Secretary, Dr. Bertram L. Pear, 3705 East Colfax Ave., 
Denver 6, Colo. Meets third Friday of each month at 
Denver Athletic Club from September through May. 

Connecticut VALLEY Rapro.ocic Society 
Secretary, Dr. Paul J. Kingston, 114 Woodland St., Hart- 
ford, Conn. Meets first Friday in February and April. 

Da.ias-Fort WortH CLus 
Secretary, Dr. W. H. Neil, 1217 W. Cannon St., Fort 
Worth, Texas. Meets monthly, third Monday, at Greater 
Fort Worth International Airport at 6:30 P.M. 

Detroit RoenrGcen Ray anpD Rapium Society 
Secretary, Dr. Kenneth L. Krabbenhoft, Harper Hos- 
pital, Detroit 1, Mich. Meets monthly first Thursday, 
October through May, at David Whitney House, 1010 
Antietam, at 6:30 P.M. 

East Bay RoEnTGEN Society 
Secretary, Dr. Dan Tucker, 434 3oth St., Oakland 9, 
Calif. Meets first Thursday each month at Peralta 
Hospital, Oakland. 

East TENNESSEE RADIOLOGICAL SOCIETY 
Secretary, Dr. J. Marsh Frere, Jr., 205 Medica! Arts 
Building, Knoxville, Tenn. Meets in January and Sep- 
tember. 

EaAsTERN RADIOLOGICAL SOCIETY 
Secretary, Dr. John D. Osmond, Jr., Euclid-Gienville 
Hospital, Cleveland 19, Ohio. Meets at Mid Pines Club 
Southern Pines, N. C., April 16-19, 1961. 

RapDIoLocicaL Society 
Secretary, Dr. John P. Ferrell, 166 4th Ave., St. Peters- 
burg, Fla. Meets twice annually, in the spring with the 
annual State Society Meeting, and in the fall. 


* Secretaries of societies are requested to send timely information promptly to the Editor. 
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FLoripa West Coast Rap1o.ocica Society 
Secretary-Treasurer, Dr. Joseph C. Rush, 1501 Jungle, 
St. Petersburg, Fla. 

GeoroiA RaDIOLoGIcAL SociETY 
Secretary, Dr. George W. Brown, Griffin, Ga. Meets 
in spring and fall with Annual State Society Meeting. 

GreaTER Miami RaDIoLocicaL Society 
Secretary, Dr. Donald H. Altman, 2751 Coral Way, 
Miami, Fla. Meets monthly third Wednesday at 8 p.m. 
at Jackson Memorial Hospital, Miami, Fla. 

GreaTER St. Louis Rapio.Locica Society 
Secretary, Dr. Harvey A. Humphrey, 462 N. Taylor, St. 
Louis 8, Mo. 

Houston Society 
Secretary, Dr. Edward B. Singleton, 6621 Fannin St., 
Houston 25, Texas. Meets last Monday each month, 
Seminar Room, Doctors’ Club of Houston. 

IpaHo StaTE RADIOLOGICAL Society 
Secretary, Dr. Claude W. Barrick, St. Alphonsus Hos- 
pital, Boise, idaho. Meets in the Spring and Fall. 

ILtino1s RapioLocicaL Society 
Secretary, Dr. George A. Miller, Carle Hospital Clinic, 
Urbana, Ill. Meets in spring and fall. 

Inp1ana RoeEntTcEN Society, Inc. 

Secretary, Dr. David E. Wheeler, 1500 North Ritter, 
Indianapolis, Ind. Meets first Sunday in May and during 
fall meeting of Indiana State Medical Association. 
lowa Rapro.ocicaL Society 

Secretary, Dr. L. L. Maher, 1419 Woodland Ave., Des 
Moines, Iowa. Luncheon and business meeting during 
annual session of Iowa State Medical Society. The scien- 
tific section is held in the autumn. 

Kansas Society 
Secretary, Dr. Lewis G. Allen, 807 Huron Bldg., Kansas 
City, Kansas. Meets in spring with State Medical So- 
ciety, and in winter on call. 

Kentucky Rap1o.ocicaL Society 
Secretary, Dr. Robert H. Akers, V. A. Hospital, Louis- 
ville 2, Ky. Meets monthly on second Friday at Seelbach 
Hotel, Louisville. 

Kinos County Society 
Secretary, Dr. Abraham Berens, 1917 Bedford Ave., 
Brooklyn 25, N. Y. Meets Kings County Med. Soc. 
Bldg. monthly on fourth Thursday, October to May, 
8:45 P.M. 

Los ANGELEs Society 
Secretary, Dr. Walter Stilson, 1720 Brooklyn Ave., Los 
Angeles, Calif. Meets second Wednesday of month in 
September, November, January, April and June at Los 
Angeles County Medical Association Building, Los 
Angeles. 

Marne Rapro.ocicat Society 
Secretary, Dr. Albert A. Poulin, Thayer Hospital, Water- 
— Maine. Meets in June, September, December and 
April. 

RaDIoLocicaL SocteTy 
Secretary, Dr. Nathan B. Hyman, 1805 Eutaw Place, 
Baltimore 17, Md. 

Mempuis RoenTGen SOCIETY 
Secretary, Dr. Hollis H. Halford, Kennedy V.A. Hospital, 
Department of Radiology, Memphis 15, Tenn. Meets 
first Monday of each month at iin Gaston Hospital. 

Miami Raproocicat Society 
Secretary, Dr. S. F. Johnson, 2197 Los Arrow Dr., Day- 
ton 9, Ohio. Meets second Friday of fall and winter 
months. 

Mip-Hupson Raproocricat Socisty 
Secretary, Dr. Joseph Sorrentino, St. Francis Hospital, 
Poughkeepsie, N. Y. Meets 8:30 p.m., fourth Wednesday 


each month, September to May. 

MILWAvuKEB RoenTGEN Ray Society 
Secretary, Dr. Joseph F. Wepfer, 5000 W. Chambers St., 
Milwaukee 10, Wis. Meets monthly on fourth Monday, 
October through May, at University Club. 
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Minnesota Raprotoarca Socisty 
Secretary, Dr. Donald H. Peterson, 853 Medical Arts 
Bidg., Minneapolis 2, Minn. Meets three times annually, 
in fall, winter and spring. 

Mississipp1 RaproLocicaL Society 
Secretary, Dr. Bernard T. Hickman, University Medical 
Center, Jackson, Miss. Meets third Thursday of each 
month at Hotel Edwards, Jackson, at 6:00 P.M. 

Montana Socisty 
Secretary, Dr. J. K. Boughn, 35 11th Ave., Helena, 
Montana. Meets at least once a year. 

Nassau Raproocicat Society 
Secretary, Dr. Alan E. Baum, 100 Nowbridge Rd., 
Hicksville, N. Y. Meets second Tuesday of the month 
in February, April, June, October and December. 

NEBRASKA RADIOLOGICAL SOCIETY 
Secretary, Dr. Ronald E. Waggener, The Radiologic 
Center, Nebraska Methodist Hos ital, Omaha 31, Ne- 
braska. Meets third Wednesday of each month at 6 P.M. 
in Omaha or Lincoln. 

New Enoianp Roentcen Ray Society 
Secretary, Dr. Robert E. Wise, 605 Commonwealth Ave., 
Boston 15, Mass. Meets third Friday of each month, 
October through May at The Longwood Towers, Brook- 
line, Mass. 

New Hampsuire Roentcen Ray Society 
Secretary, Dr. Paul Y. Hasserjian, 1470 Elm St., Man- 
chester, N. H. Meets four to six times yearly. 

New York ROENTGEN SOCIETY 
Secretary, Dr. Albert A. Dunn, 622 W. 168th St., New 
York, N. Y. Meets monthly on third Monday, New 
York Academy of Medicine at 4230 P.M. 

Nortu Caro.ina RaDIoLocicaL Society 
Secretary, Dr. Owen Doyle, 906 Dover Road, Greensboro, 
North Carolina. Meets in the spring and fall each year. 

Nortu Daxora Society 
Secretary, Dr. R. F. Raasch, Post Office Box 990, Dickin- 
son, North Dakota. Meets at time of State Medical 
Association meeting. Other meetings arranged on call 
of the President. 

Nortu Fiorina RapDIo.ocicaL Society 
Secretary, Dr. Paul A. Mori, 800 Miami Road, Jackson- 
ville 7, Fla. Meets quarterly in March, June, September 
and December. 

NorTHEASTERN New YorK RADIOLOGICAL SOCIETY 
Secretary, Dr. Lester I. Citrin, St. Mary’s Hospital, 
Troy, N. Y. Meets in Albany area on second Wednes- 
day of October, November, March and April. 

NorTHERN CALIFORNIA RADIOLOGICAL SocIETY 
Secretary, Dr, Rob H. Kirkpatrick, 1219 28th St., Sacra- 
mento, Calif. Meets at dinner last Monday of each 
month, September to June. 

Onto State Raprotocicat Society 
Secretary, Dr. Paul D. Meyer, 125 S. Grant Ave., 
Columbus, Ohio. Annual meeting third week end in May, 
1961 at Columbus, Ohio. 

OKLAHOMA STATE RADIOLOGICAL SocrETY 
Secretary, Dr. E. D Greenberger, Medical Arts Bldg., 
McAlester, Okla. Meets in January, May and October. 

Orecon Society 
Secretary, Dr. George R. Satterwhite, 1123 S.W. Yamhill, 
Portland, Ore. Meets monthly from October to June on 
the second Wednesday of each month at 8:00 p.m. at the 
University Club. 

Or.eans Parisu Rapro.ocicat Socisty 
Secretary, Dr. Joseph V. Schiosser, Charity Hospital, 
New Orleans 13, La. Meets second Tuesday of each month. 

Paciric Nortuwest Rapro.ocicat Society 
Secretary, Dr. John N. Burkey, 555 Dental Bldg., 
Seattle, Wash. Annual meeting: Portland, Oregon, May, 
1961. 

Paciric Rosntoan Socisty 
Secretary, Dr. L. H. Garland, 450 Sutter St., San Fran- 
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cisco 8, Calif. Meets annually during meeting of California 
Medical Association. 

PENNSYLVANIA RADIOLOGICAL SOCIETY 
Secretary, Dr. Frederick R. Gilmore, 234 State St., Har- 
risburg, Pa. Annual meeting: Bedford Springs Hotel, 
May 26-27, 1961. 

PHILADELPHIA KOENTGEN Ray Society 
Secretary, Dr. Robert B. Funch, Department of Radi- 
ology, Germantown Hospital, Philadelphia 44, Pa. Meets 
first Thursday of each month, at 5 p.m., from October to 
May in Thompson Hall, College of Physicians. 

PITTSBURGH ROENTGEN SOCIETY 
Secretary, Dr. Charles N. Chasler, 3500 Fifth Ave., Pitts- 
burgh 13, Pa. Meets second Wednesday of month, 
October through June at Park Schenley Restaurant. 

RaDIOLocicaL Section, BALTIMORE MEDICAL Society 
Secretary, Dr. James K. V. Willson, t100 N. Charles 
St., Baltimore 1, Md. Meets third Tuesday each month, 
September to May, inclusive. 

RADIOLOGICAL SociETY OF GREATER CINCINNATI 
Secretary, Dr. Stanley J, Lucas, 417 Provident Bank, Cin- 
cinnati 2, Ohio. Meets monthly from September to May 
on first Monday of each month at 7:30 p.m. at the Cin- 
cinnati General Hospital. 

Rapro.ocicat Society or Hawat 
Secretary, Dr. Philip S. Arthur, 274 Young Hotel Bldg., 
Honolulu, Hawaii. Meets third Monday of each month 
at 7:30 P.M. 

Rapro.ocicat Society oF GREATER Kansas City 
Secretary, Dr. J. Stewart Whitmore, 1o1o0 Rialto Bldg., 
Kansas City, Mo. Meets last Friday of each month. 

RADIOLOGICAL Society OF Kansas Ciry 
Secretary, Dr. Arthur B. Smith, 800 Argyle Bldg., Kan- 
sas City, Mo. Meets third Thursday of each month. 

RapIoLocicaL Society oF LouIsiaANA 
Secretary, Dr. Robyn Hardy, 4324 Magnolia St., New 
Orleans 15, La. Meets annually during Louisiana State 
Medical Society meeting. 

Rapro.ocicat Society or New JERSEY 
Secretary, Dr. Austin J. Tidaback, 912 Prospect Ave., 
Plainfield, N. J. Meets at Atlantic City at time of State 
7. ae Society meeting and in November in Newark, 

Society or New York STATE 
Secretary-Treasurer, Dr Mario C. Gian, 610 Niagara St., 
Buffalo 1, N. Y. Annual meeting to be announced. 

Society or SoutH Dakota 
Secretary-Treasurer, Dr. Donald J. Peik, 303 S. Minne- 
sota Ave., Sioux Falls, S. D. 

RaDIOLoGIcAL Society OF SOUTHERN CALIFORNIA 
Secretary, Dr. Joseph F. Linsman, 436 N. Roxbury Dr., 
Beverly Hills, Calif 

Repwoop Emprre SOCIETY 
Secretary, Dr. Lee E. Titus, 164 W. Napa St., Sonoma, 
Calif. Meets second Monday every other month. 

RicumMonD County Socisty 
Secretary, Dr. W. F. Hamilton, Jr., University Hospital, 
Augusta, Ga. Meets first Thursday of each month at 
various hospitals. 

Rocuester Roentoan Ray Soctaty, Rocuastar, N. Y. 
Secretary, Dr. Robert H. Greenlaw, 188 Irvington Rd., 
Rochester 20, N. Y. Meets at 8:15 p.m. on the last Mon- 
day of each month, September through May, at Strong 
Memorial Hospital. 

Rocxy Mountain Raprotocicat Sociaty 
Secretary, Dr. John H. Freed, 4200 East Ninth Ave., Den- 
ver 20, Colo. Annual meeting: Denver Hilton Hotel, 
Denver, Colo., Aug. 10-12, 1961. 

San Anton1o-MILiTarY RaproLocicat Sociaty 
Secretary, Dr. Hugo F. Eimendorf, Jr., 730 Medical Arts 
Bldg., San Antonio 5, Texas. Meets third Wednesday 
each month in Fort Sam Houston Officer’s Club at 6:30 
P.M. 

San Dreco Rapro.ocicat Society 
Secretary, Dr. Stanley A. Moore, 2466 First Ave., San 
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1, Calif. first Wednesday of each month at 

niversity Club 

San Francisco Socrsty 
Secretary, Dr. M. A. Sisson, 450 Sutter St., San Francis- 
co 8, Calif. Meets quarterly at the San Francisco Medi- 
cal Society, 250 Masonic Ave., San Francisco 18, Calif. 

Section on RaDIo.ocy, Caurrorwia MepicaL Association 
Secretary, Dr. William H. Graham, 630 East Santa Clara 
St., San Jose, Calif. 

Section on Raprotocy, Connecticut Stata Mepicar 
Society 
Secretary, Dr. Wayne P. Whitcomb, Hospital of St. 
Raphael, New Haven, Conn. Meetings are held bi- 
monthly. 

Section on Raprotocy, Mepicat Society or THe Dis- 
TRICT OF COLUMBIA 
Secretary, Dr. William E. Sheely, 1746 K St., N.W., 
Washington 6, D. C. Meets at Medical Society Library, 
third Wednesday of January, March, May and October 
at 8:00 P.M, 

Section on Rapro.ocy, Stats Mapicat Socraty 
Secretary, Dr. William Meszaros, 1825 W. Harrison St., 
Chicago, IIl. 

SEcTION ON RapIoLocy, SouTHERN MEDICAL ASSOCIATION. 
Secretary. Dr. Seymour Ochsner, Ochsner Clinic, 3503 
Prytania St., New Orleans 15, La. Annual meeting to be 
announced. 

SHREVEPORT RADIOLOGICAL CLUB 
Secretary, W. R. Harwell, 608 Travis St., Shreveport, 
La. Meets monthly on third Wednesday, at 7:30 P.M., 
September to May inclusive. 

Society For Pepratric RADIOLOGY 
Secretary, Dr. Richard G. Lester, 412 Union St., S.E., 
Minneapolis 14, Minn. Annual meeting: Ambassador 
Hotel, Atlantic City, N. J., Sept. 26, 1960. 

Society or Nuciear Mepicine 
Secretary, Dr. Robert W. Lackey, 452 Metropolitan 
Bldg., Denver 2, Colo. Administrator, Samuel N. Turiel, 
430 N. Michigan Ave., Chicago 11, lil. Annual meeting: 
Penn Sheraton Hotel, Pittsburgh, Pa., June 14-17, 1961. 

Soutx Bay Raprotocicat Socisty 
Secretary, Dr. Stanford B. Rossiter, 1111 University Dr., 
Menlo Park, Calif. Meets second Wednesday of each 
month. 

Soutu Carona RaproLocicat Soci sty 
Secretary, Dr. George W. Brunson, 1406 Gregg St., 
Columbia, S. C. Annual meeting (primarily business) 
in conjunction with the South Carolina Medical Associa- 
tion meeting in May. Annual fall scientific meeting at 
time and place designated by the president. 

SouTHERN RapDIoLocicaL CONFERENCE 
Secretary, Dr. Marshall Eskridge, Mobile Infirmary, 
Mobile, Ala. 

SouTHWESTERN RaDIOLocIcaL Society 
Secretary, Dr. Ralph S. Clayton, 1501 Arizona, Bldg. 

2-A, El Paso, Texas. Meets second Tuesday of each 
month. 

Tennessee Rapro.ocicat Sociaty 
Secretary, Dr. James J. Range, P.O. Box 324, Johnson 
City, Tenn. Meets annually at the time and place of 
the Tennessee State Medical Association meeting. 

Texas Raproocicat Socisty 
Secretary, Dr. R. P. O’Bannon, 402 Professional Bldg., 
1216 Pennsylvania Ave., Fort Worth 4, Texas. Next 
meeting January 20 and 21, 1961, Texas Hotel, Fort 
Worth, Texas. 

Tri-State Rapro.ocicat Sociaty 
Secretary, Dr. James R. Mathews, 118 S, E. First St., 
Evansville, Ind. Meets last Wednesday of Oct., Jan., 
March and May, 8:00 p.m. at Elks’ Club in Evansville. 

University or MicuicaAn DsparTMant OF RosntTosn- 
otocy Starr Maatinc 
Meets each Monday evening from September to June, 
at 7:00 P.M. at University Hospital. 
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Upper Peninsuta Socisty 
Secretary, Dr. A. Gonty, Menominee, Mich. Meets 
quarterly. 

Uran Stats Raprotocicat Socisty 
Secretary, Dr. Richard Y. Card, St. Mark’s Hospital, Salt 
Lake City, Utah. Meets fourth Wednesday in January, 
March, May, September and November at Holy Cross 
Hospital. 

Viroinia Socisty 
Secretary, Dr. Frank A. Kearney, II, 110 S. Curry St., 
Phoebus, Va. Meets annually in October. 

WASHINGTON Stats Sociaty 
Secretary, Dr. Joseph T. Houk, 14303 Ambaum Blvd., 
Seattle 66, Wash. Meets third Monday of each month 
from September through April at the University of 
Washington Medical Scho: | 

West Virernta Sociaty 
Secretary, Dr. Karl J. Myers, 112 N. Woods St., Philippi, 

. Va. Meets concurrently with Annual Meeting of 

West Virginia State Medical Society; other meetings 
arranged by program committee. 

WESTCHESTER RADIOLOGICAL SociETY 
Secretary, Dr. Richard P. Avondu, Yonkers General 
Hospital, Park & Ashburton Ave., Yonkers, N. Y. 
Meets on third Tuesday of January Jand October and 
on two other dates. 

Wisconsin Society 
Secretary, Dr. Howard G. Bayley, 116 Iroquois Parkway, 
Beaver Dam, Wis. Annual meeting each spring in vari- 
ous places. 

X-Ray Strupy or San Francisco 
Secretary, Dr. John H. Heald, 450 Sutter St., San Fran- 
cisco 8, Calif. Meets monthly, third Thursday at 7:30 
p.M., Children’s Hospital, September through June. 


Cusa, Mexico, Puerto Rico anp CenTRAL AMERICA 


Asociaci6n DE RapiéLocos DE CENTRO AMERICA Y 
PanamMA, Comprising: Guatemala, El Salvador, Hon- 
duras, Nicaragua, Costa Rica and Panama. 
Secretary-General, Dr. Julio Toriello, 11 Calle 2-37, zona 
1, Guatemala. Meets annually in a rotating manner in 
the six countries. 

SocrEDAD DE RaproLocia DE Ex SALVADOR 
Secretary, Dr. Rafael Vega Gémez. 

SocrEDAD DE RapIoLoGia DE GUATEMALA 
Secretary, Dr. Carlos E. Escobar, 9*. Calle A 0-05, Zona 1, 
Guatemala. 

SociepapD pe Rapro.ocfa y Fistorsrapfa CuBANA 
Secretary, Dr. Miguel A. Garcia Plasencia, Hospital 
Curie, 29 y F, Vedado, Habana, Cuba. Meets monthly at 
Curie Hospital. 

SocreDAD CosTARRICENSE DE RADIOLOGIA 
Secretary, Dr. James Fernandez Carballo, Apartado VIII, 
San José, Costa Rica. 

SocrepaD Mexicana Dp Raprotoofa, A. C. 

Calle del Oro No. 15, México 7, D. F. 
Secretary-General, Dr. Guillermo Santin. Meets first Mon- 
day of each month. 

Asocraci6n PuerTorriQueNa DB Rapio.ocfa 
Secretary, Dr. R. B. Diaz Bonnet, Suite 504, Professional 
Bldg., Santurce, Puerto Rico. 

SocrepaD Rapro.écica PanaMBNa 
Secretary, Dr. L. Arrieta Sanchez, Apartado No. 6323, 
Panama, R. de P. Meets monthly in a department of 
radiology of a local hospital, chosen at preceding meeting. 


British COMMONWEALTH OF NATIONS 


AssociATION OF RADIOLOGISTS OF THB PROVINCB OF QUEBEC 
Secretary, Dr. Odilon Raymond, 5400 Blvd. Gouin. 
Quest, Montreal, Que. Meets four times a year. 

British Instiruts OF RaproLtocy INCORPORATED WITH 
THB Réntoen Society 
Honorary Secretary, Dr. John Blewett, 32 Welbeck St., 
London, W. 1. Meets monthly from October until May. 
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Facutty oF Rapio.ocists 
Honorary Secretary, Dr. R. A. Kemp Harper, 47 Lincoln’s 
Inn Fields, London, W.C.2, England. Annual meeting 
to be announced. 

Section oF Rapio.ocy or THB Royat Socisty or MepI- 
cins ((ConFineD To Mapicat Mamsgrs), 
Meets third Friday each month at 4:45 P.M. at the Royal 
Society of Medicine, 1 Wimpole St., London, W. 1. 

CANADIAN AssociaTION OF RADIOLOGISTS 
Honorary Secretary, Dr. Robert G. Fraser, Associate Hon- 
orary Secretary, Dr. Jean-Louis Léger, 1555 Summerhill 
Ave., Montreal 25, Que. Annual meeting: January 
22-25, 1961, Saint John, New Brunswick. 

Monrtreat Rapiotoaicat Stupy 
Secretary, Dr. F. McConnell, 1650 Cedar Ave., Montreal, 
Quebec. Meets first Tuesday evening, October to April. 

Section or Rapiotocy, Canapian MEpIcAL AssociaTION 
Secretary, Dr. C. M. Jones, Inglis St., Ext. Halifax, N. S. 

SociéTtE CANADIENNE-FRANCAISE D’ELEcTRO-RADIOLOGIE 
MEDICALE 
General Secretary, Dr. Louis Ivan Vallée, 1058 rue St- 
Denis, Montreal 18, Canada. Meets third Saturday each 
month, 

Toronto Society 
Secretary, Dr. L. R. Harnick, Toronto Western Hospital, 
399 Bathurst St., Toronto, Ontario. Meets second Mon- 
day of each month September through May. 

or RaDIOLocists OF AUSTRALASIA 
Honorary Secretary, Dr. E. A. Booth, c/o British Medica] 
Agency, 135 Macquarie St., Sydney, N.S.W., Australia. 


SoutH AMERICA 


AsociaciOn ARGENTINA DE RaproLocfa 
Secretary, Dr. Lidio G. Mosca, Avda. Gral. Paz 151, 
Cérdoba, Argentina. Meetings held monthly. 

ATENEO DE RADIOLOGIA 
Secretary, Dr. Victor A. Afjafios, Instituto de Radiologia, 
Santa Fe 3100, Rosario, Argentina. Meets monthly on 
second and fourth Fridays at 7:00 p.m. in the Hospital 
Nacional del Centenario, Santa Fe 1300, Rosario. 

BrasILerro DE RADIOLOGIA 
Secretary-General, D. Camillo Segreto, Avenida An- 
gélica, 1.170, Caixa Postal 5984, Sao, Paulo, Brazil. 

SocieDAD ARGENTINA DE Rapio.ocfa, Junta CENTRAL 
Buenos AIRES 
Secretary, Dr. Edgardo O. Olcese, Santa Fé 1171, Buenos 
Aires. Meetings are held monthly. 

SocieDAD BoLivaNna DE RaproLocfa 
Secretary, Dr. Javier Prada Méndez, Casilla 1596, La 
Paz, Bolivia. Meets monthly. General assembly once 
every two years. 

SoclEDADE BRASILEIRA DE RADIOLOGIA 
Secretary, Dr. Nicola Caminha, Av. Mem. de Sa, Rio de 
Janeiro, Brazil. General Assembly meets every two years 
in December. 

SocrEDADE BRASILEIRA DE RADIOTERAPIA 
Secretary, Dr. Oscar Rocha von Pfuhl, Av. Brigadeiro 
Luiz Antonio, 644 Sao Paulo, Brazil. Meets monthly on 
second Wednesday at 9:00 p.m. in Sao Paulo at Av. 
Brigadeiro Luiz Antonio, 644. 

SocteDAD CHILENA DF RaptoLocfa 
Secretary, Dr. J. P. Velasco, Avenida Santa Maria 
0410, Santiago, Chile. Meets fourth Friday of each 
month. 

SocrEDAD COLOMBIANA DE RADIOLOGIA 
Secretary, Dr. Alberto Mejia Diazgranados, Carrera 13, 
No. 25-31, Apartado aéreo No. 5804, Bogota, Colombia. 
Meets last Thursday of each month. 

SocreDaD EcuatoriANA DE Rapro.Locfa y FisioTERAPfA 
Secretary, Dr. Publio Vargas P., Casilla 1242, Guayaquil, 
Ecuador. 

SoctEDAD ParaGuaYA DE RapIo.Locfa 
Secretary, Dr. Miguel Gonzalez Addone, 15 de Agosto 
322, Asuncién, Paraguay. 
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SociEDAD PERUANA DE RADIOLOGIA 
Secretary, Dr. Luis Pinillos Ganoza, Apartado 2306, Lima, 
Perd. Meets monthly except during January, February 
and March, at Asociaci6n Médica Peruana “Daniel A. 
Carrién,” Villalta 218, Lima. 

SoctEDAD DE RaDIOLOGIA DEL ATLANTICO 
Secretary, Dr. Raul Fernandez, Calle 40 #41-110, Baran- 

uilla, Colombia. Society meets monthly at the Instituto 

de Radiologia. 

SocieEDAD DE Rapro.ocfa, Cancerotocfa y Ffsica 
MeéEpica Urucuay 
Secretary-General, Dr. Ernesto H. Cibils, Av. Agraciada 
1464, piso 13, Montevideo, Uruguay. 

SocIEDADE DE RADIOLOGIA DE PERNAMBUCO 
Secretary, Dr. Manoel Medeiros, Instituto de Radiologia 
da Faculdade de Medicina da Universidade do Recife, 
Caixa Postal 505, Pernambuco, Brazil. 

SociEDAD DE RoENTGENOLOGIA Y MepicinA NUCLEAR DE 
LA PRoviNciIA DE CORDOBA 
Secretary-General, Dr. Carlos A. Oulton, Santa Rosa 447, 
Cérdoba, Argentina. 

SoctEDAD VENEZOLANA DE RapIoLocfa 
Secretary-General, Dr. Rubén Merenfeld, Apartado No. 
9362, Candelaria, Caracas, Venezuela. Meets monthly 
third Friday at Colegio Médico del Distrito Federal, 
Caracas, 


ConTINENTAL Europe 


OsTERREICHISCHE RONTGEN-GESELLSCHAFT 
President, Dr. Konrad Weiss, Mariannengasse 10, Vienna 
9, Austria. Meets second Tuesday of each month in 
Allgemeine Poliklinik. 

Société Be.ce RapIoLociE 
General Secretary, Dr. S. Masy, 256 Chaussée de Wavre, 
Heverlee-lez-Louvain, Belgium. Meets in February, 
March, May, June, October, November and December. 

SociETE FRANCAISE D’ELECTRORADIOLOGIE MEDICALE, 
and its branches: SocrETé pu Sup-Ovest, pu LitroraL 
MEDITERRANEEN, DU CENTRE ET DU LYONNAIS, DU 
Norp, DE L’OvEsT, DE L’Est, ET D’ALGER ET D’AFRIQUE 
pu Norp. Central Society meets third Monday of each 
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month, except during July, August and September, rue 
de Seine 12, Paris. 
Secretary-General, Dr. Ch. Proux, 9, rue Daru, Paris 8°, 
France. 
ESKOSLOVENSKA SpoLecnosT PRO ROENTGENOLOGI! A Ra- 
DIOLOGII 
Secretary, Dr. Robert Poch, Praha 12, Srobérova 50, 
Czechoslovakia. Meets monthly except during July, 
August, and September. Annual general meeting. 
DevuTscHE RONTGENGESELLSCHAFT 
Secretary, Professor Dr. med. H. Lossen, Universitats- 
Réntgeninstitut. Lagenbeckstr. 1, Mainz, Germany. 
Annual meeting: April 12-15, 1961. 
SocretA Irautana D1 Mepica £ pt MepicIna 
NUCLEARE 
Secretary, Dr. Ettore Conte, Ospedale Mauriziano, Torino, 
Italy. Meets annually. 
NEDERLANDSE VERENIGING VOOR ELECTROLOGIE EN ROnr- 
GENOLOGIE 
Secretary, Dr. J. R. von Ronnen, Violenweg 14, den Haag 
Netherlands. 
SCANDINAVIAN ROENTGEN SOCIETIES 
The Scandinavian roentgen societies have formed a 
joint association called the Northern Association for 
Medical Radiology, meeting every second year in the 
different countries belonging to the Association. 
SociepaAD EspaNota DE RaptoLocfa y ELecrro.ocfa 
Mépicas y Mepicina NucLEAR 
Secretary, Dr. D. Aureo Gutierrez Churruca, Esparteros, 
No. 9, Madrid, Spain. Meets monthly in Madrid. 
SCHWEIZERISCHE GESELLSCHAFT FUR RADIOLOGIE UND 
NvuKLEARMEDIZIN (Soci—ETE SuissE DE RADIOLOGIE ET 
DE MEéEpectne 
Secretary, Dr. Max Hopf, Effingerstrasse 47, Bern, 
Switzerland. 


INDIA 


Inp1AN RapDIOLoGIcAL AssocIATION 
Secretary, Dr. R. F. Sethna, Navsari Building, Hornby 
Road, Bombay 1, India. 


The next list of Meetings of Radiological Societies will be published in the January, 1961 issue of the 
JourNAL. 
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AMERICAN ROENTGEN RAY SOCIETY 
ELECTS OFFICERS 

At the Sixty-first Annual Meeting of the 
American Roentgen Ray Society held at 
the Ambassador Hotel in Atlantic City, 
New Jersey, September 27-30, 1960, the 
following officers were elected: President, 
Dr. Harold G. Reineke; President-Elect, 
Dr. Traian Leucutia; First Vice-President, 
Dr. Clyde A. Stevenson; Second Vice- 
President, Dr. Samuel W. Donaldson; 
Secretary, Dr. C. Allen Good; Treasurer, 
Dr. Stephen W. Brown. Dr. Ralph M. 
Caulk is the newly elected Chairman of 
the Executive Council. 

The Sixty-second Annual Meeting of the 
Society will be held September 26—29, 1961, 
in Miami Beach, Florida. 


DR. W. EDWARD CHAMBERLAIN HONORED 


Dr. W. Edward Chamberlain of Wash- 
ington, D. C., Special Assistant to the 
Chief Medical Director for Atomic Medi- 
cine, Veterans Administration Hospital, 
has been named an Edward Longstreth 
Medalist of The Franklin Institute. This 
honor was bestowed upon him at formal 
Institute ceremonies Wednesday, October 
19, 1960. 

The Longstreth medal citation to Dr. 
Chamberlain reads: “For his continuous 
and effective analyses and applications of 
physics and engineering to the techniques 
of radiology; for his keen insight into all of 
the diverse phenomena contributing to the 
fluoroscopic process; and for his stimulation 
of the development of new devices.” 

The Longstreth Medal is awarded by the 
Institute, a 136-year-old scientific and edu- 
cational organization, for inventions of high 
order and for particularly meritorious im- 
provements and developments in machines 
and mechanical processes. 


AWARDS IN RADIOLOGICAL RESEARCH 
JAMES PICKER FOUNDATION 
On behalf of the James Picker Founda- 
tion, the National Academy of Sciences 
National Research Council is accepting ap- 
plications for fellowships and grants in the 
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field of radiology and nuclear medicine for 
the year 1961-1962. Awards are made in 
four categories: 

Advanced Fellowships in Academic Radi- 
ology. The purpose of this new award is to 
prepare the candidate to meet in full the 
intellectual demands of an academic posi- 
tion in radiology. Emphasis is placed upon 
the acquisition of a broad background in 
the basic sciences related to radiology. 
Preference will be given to applicants 
under thirty-four years of age, and comple- 
tion of clinical training in radiology ordi- 
narily will be a prerequisite. The candidate 
should be prepared to devote a minimum 
of two years to course work in the basic 
sciences, to the application of the tech- 
niques and methods of these basic disci- 
plines to radiological research, and to other 
activities designed to enhance his prepara- 
tion for an academic career. Applications 
will be accepted on nomination by a clinical 
adviser, who should be a member of the 
staff of a department of radiology in a 
medical school. 

Postdoctoral Fellowships in Radiological 
Research. These are open to recent gradu- 
ates who desire experience and training in 
scientific investigation. Applicants must 
hold the M.D., Ph.D. or Sc.D degree or the 
equivalent. Awards are for a period of one 
year, but requests for renewal will be con- 
sidered. 

Grants for Scholars. The application is 
submitted by the institution on behalf of 
the prospective Scholar. If the request is 
approved, a grant of $6,000 per year will be 
made directly to the institution as a con- 
tribution toward the Scholar’s support, or 
his research, or both. Initial grants are 
limited to one year, but renewal for two 
additional years may be recommended. 

Grants-in-Aid of Research. These are 
awarded to institutions, rather than to in- 
dividuals. The program is oriented toward, 
but not necessarily limited to, the diag- 
nostic aspects of radiology. Radiological 
studies involving the use of radioisotopes 
fall within the scope of this program. 

Support in these four categories is not 
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restricted to citizens of the United States 
or to laboratories within this country. 

Applications for the fiscal year 1961- 
1962 should be submitted by December 1, 
1960. Application blanks and further de- 
tails may be obtained from the Division of 
Medical Sciences (Room 305, AAUW), 
National Academy of Sciences-National 
Research Council, 2101 Constitution Ave- 
nue, N.W., Washington 25, D. C. 

If the proposed studies are to be carried 
out in Canada, requests for information 
and application forms should be directed to 
the Awards Office, National Research 
Council of Canada, Ottawa 2, Canada. 


COURSE IN DIAGNOSTIC RADIOLOGY 


A one-week course in diagnostic radi- 
ology is planned for March 15-20, 1961, at 
the University of California Medical Cen- 
ter in San Francisco. 

Designed primarily for practicing radi- 
ologists, the course will consist of lectures, 
panel discussions and demonstrations. The 
faculty of the U. C. School of Medicine 
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will be augmented by visiting lecturers 
from throughout the country. 

Further information may be obtained 
from the Department of Continuing Edu- 
cation in Medicine and Health Sciences, 
University of California Medical Center, 
San Francisco 22, California. 


COURSE IN MEDICAL USES OF 
RADIOACTIVE ISOTOPES 

A four month course in the Medical Uses 
of Radioactive Isotopes will be offered at 
the Queens Hospital Center by the Radia- 
tion Medicine Department. The course will 
commence on Tuesday, February 7, 1961, 
and will consist of weekly five hour sessions 
covering lectures, laboratory exercises, and 
clinical management of patients. 

The enrollment will be limited; tuition— 
$27 5.00. 

For further information please write to 
Dr. Philip J. Kahan, Supervising Medical 
Superintendent, Queens Hospital Center, 
82-68 164th Street, Jamaica 32, New York. 


| 
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BOOK REVIEWS 


Books sent for review are acknowledged under: Books Received. This must be regarded as a sufficient return 
for the courtesy of the sender. Selections will be made for review in the interest of our readers as space permits. 


Raprotocic Recorps. By Sister Christina 
Spirko, C.S.J., R.T., B.S., in R.T., M.A., 
F.A.S.X.T., associated with the Depart- 
ment of Roentgenology, St. Mary’s Hospi- 
tal, Amsterdam, New York; Instructor in 
Sociology, St. Mary’s School of Nursing, 
Amsterdam, New York; Editor, X-Ray Col- 
umn, Hospital Management, Chicago, IIli- 
nois. Cloth. Price, $8.50. Pp. 304. Charles C 
Thomas, Publisher, 301-327 East Lawrence 
Ave., Springfield, IIl., 1960. 


This book is a well-organized and complete 
guide to accurate radiologic records. All types 
of records used in a radiology department or 
office are discussed with numerous illustrations 
of the forms required. Included are systems for 
filing and cross-indexing roentgenograms and 
reports. Individual chapters are devoted to 
radiation therapy records and business forms 
and records. Legal problems involving radio- 
logic records are reviewed. Authorities on med- 
ical photography and microfilming have con- 
tributed informative chapters on these sub- 
jects. 

All those who are concerned with good or- 
ganization and efficient handling of radiologic 
records should find this book of great value. It 
will be useful to radiologists in well-established 
departments who are interested in improving 
their present methods. Those who are about to 
set up a new department or office will find it an 


invaluable guide. 
Frank J. Hutt, M.D. 


CLINIQUES RADIOLOGIQUES. PREMIERE SERIE. 
L’AGRANDISSEMENT RADIOGRAPHIQUE Dt- 
RECT DANS L’EXAMEN DE LA Base DU CRANE 
ET DES Micro-Fractures pu Rocuer. By 
Professeur J. Roussel, with the collabora- 
tion of P. Schoumacher, M. Pernot, and R. 
Poiré. Paper. Price, $6.40. Pp. 102, with 59 
illustrations. Masson et Ci*, Editeurs, 120 
Boulevard Saint-Germain, Paris, France, 
1959. 

This is an excellent and timely monograph 
presenting a general study of the base of the 
skull with special emphasis on the roentgeno- 


logic anatomy of the normal and the fractured 
petrous bone seen by means of the direct en- 
largement technique. 

The principles of direct enlargement roent- 
genography are discussed including the im- 
proved bony definition, the limitations of the 
technique and the radiation dosage to the pa- 
tient. 

The author then shows how the method is 
applied in demonstrating the anterior, middle 
and posterior fossae in the Hirtz position. In 
order to show in fine detail the complex struc- 
tures at each of these levels, intrabuccal projec- 
tions are used with convincing results. These 
projections are of two types: (1) median sym- 
metric, for study of the central region and also 
for comparison of the left and right neighbor- 
ing structures; and (2) asymmetric, to show 
the lateral parts of the base of the skull with- 
out bony superimposition, particularly of the 
mandible. These intrabuccal projections, being 
nearly perpendicular to each fossa, in addition 
to the Hirtz projection, which is perpendicular 
only to the anterior fossa, give a comprehensive 
survey of the area. The roentgenograms are 
easily obtained by the use of a short localizer of 
transparent plastic material mounted on a lead 
diaphragm attached to the roentgen-ray tube. 
The localizer is introduced into the mouth and 
held between the teeth. 

Special emphasis is placed on roentgenog- 
raphy of the mastoid and petrous bone in the 
three most commonly used positions (Schiil- 
ler’s, Stenvers’, and Mayer’s). The author also 
shows the advantage of including Chaussé’s 
projections, which result in a series of roent- 
genograms of the petrous bone taken from dif- 
ferent angles. 

The roentgen appearance of fractures of 
the petrous bone is described following the 
usual classification (longitudinal, vertical, and 
oblique fractures) and also the new one, modi- 
fied by Ramadier and Chaussé (tympano- 
labyrinthic, labyrinthic and extralabyrinthic 
fractures). 

Several cases of microfractures of the petrous 
pyramid as shown by direct enlargement are 
illustrated and discussed, including complete 
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clinical data. Pitfalls in the recognition of these 
fractures are then exposed. 

The monograph contains numerous repro- 
ductions of unusually excellent roentgeno- 
grams. Analysis of these illustrations is greatly 
facilitated by the accompanying line drawings. 
An imposing bibliography completes this val- 
uable work which is highly recommended to 
radiologists, otologists, neurologists and neuro- 
surgeons. 

Henri Paut Lévesque, M.D. 


Basic Puysics 1n RaptoLtocy. By L. A. W. 
Kemp, B.Sc., Ph.D., F.Inst.P., Chief Physi- 
cist to the London Hospital; and R. Oliver, 
M.Sc., F-.Inst.P., A.M.I.E.E., Principal 
Physicist in the Department of Radiother- 
apy of the United Oxford Hospitals. Cloth 
Price, $8.50. Pp. 329, with 143 illustrations. 
Charles C Thomas, Publisher, 301-327 East 
Lawrence Avenue, Springfield, IIl., 1959. 
This book is a companion volume to the use- 

ful ‘A Student’s Radiological Mathematics,” 

which the senior author published in 1951. It 
solves successfully a problem with which the 
student of radiology has had to struggle for 
years, namely, where to obtain a sound back- 
ground of nonradiologic physics necessary for 
the understanding of radiologic physics. Chap- 
ters on nonradiologic physics in the many text- 
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books on physics of radiology are, of necessity, 
short and, therefore, they often are insufficient. 
Searching for the material in standard text- 
books on general physics, on the other hand, is 
a difficult task for the radiologist. Thus, the 
present book on basic physics in radiology fills 
a real need. 

The book is composed of twelve chapters 
dealing with the structure of matter, statics, 
dynamics, heat, magnetism, electrostatics and 
various electric currents and their effects. These 
chapters are followed by six appendices on the 
propagation of wave energy, optical instru- 
ments used in radiology, some mathematical 
formulas and examination questions and an- 
swers. There is also a collection of biographic 
notes on thirty-one scientists, from Pythagoras 
(6th Century B.C.) to Van de Graaff (1g01-__), 
which, however, for some unexplained reason, 
does not include the discoverer of the roentgen 
rays. 

The book is well written and contains nu- 
merous examples and exercises, largely drawn 
from the field of radiology. It should be studied 
before or in conjunction with a text on radio- 
logic physics. It can be highly recommended to 
both x-ray technicians and the student radi- 
ologist who is preparing for his board exami- 
nations. 

Orro Giasser, Px.D. 
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ROENTGEN DIAGNOSIS 
GENITOURINARY SYSTEM 


J.-L. (Rouen, France.) 
Les amino-tumeurs de la vessie; (42 cas 
inédits). (Amino tumors of the bladder; 
[report of 42 cases].) 7. d’uro/l., Paris, Oct.- 
Nov., 1959, 65, 748-791. 


This is a review of the subject of tumors seen in pa- 
tients who work in the dye industry, and a report of 
42 personal cases. The first tumors were reported in 
1895. Several types of chemicals have been incrimi- 
nated; most of these belong to the aromatic amines. 

It is agreed that six months of exposure is sufficient 
to give rise to a tumor of the bladder in these work- 
ers. The age has varied from thirty-seven to eighty- 
two years. Workers in certain positions in the various 
factories are apparently more exposed than others 
and a study of the worker’s situation will usually de- 
termine how much he is exposed to the questionable 
agent. The principal port of entry for the noxious 
agent is the respiratory tract. 

Cystoscopy is usually more accurate than roent- 
genographic procedures in locating the early tumors. 
However, as the tumor grows, roentgenography may 
be of considerable aid in depicting the morphology 
and planning the treatment of these lesions. 
Charles M. Nice, Fr.. M.D. 


SKELETAL SYSTEM 
Purcett, W. M., and Mutcany, F. Non- 
osteogenic fibroma of bone. C/inical Radiol- 
ogy, Jan., 1960, 77, 51-59. (From: Diagnos- 
tic X-ray Departments of the Middlesex 


Hospital and the Royal National Ortho- 
paedic Hospital, London, England.) 


Non-osteogenic fibroma of bone is a term that was 
first introduced by Jaffe and Lichtenstein in 1942 to 
describe a benign cyst-like condition generally found 
in the metaphysis of the long bones in older children 
and in young adults. Many patients report with 
pain or swelling near a large joint, often giving a 
history of minor trauma. Occasionally, the lesion 
is discovered during roentgen examination for other 
unrelated conditions. The sites involved, in order of 
frequency, are the lower end of the femur, the upper 
end of the tibia, the lower end of the tibia, either end 
of the fibula and, less commonly, the radius, ulna, 
humerus and ribs. Three instances are now on record 
in which the pelvic bones were involved. 

When the long bones are involved, the lesion is al- 
ways found in the upper or lower thirds of the shaft, 
in the region of the metaphysis. Roentgenologically, 
there are two main groups: (1) the small circular or 
oval translucent defect with a sclerotic inner margin 
eccentrically placed in the region of the metaphysis 
or, not infrequently, in the cortex immediately be- 
neath the periosteum where it shows as a small corti- 
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cal defect; and (2) lesions depending largely on the 
width of the shaft of the bone involved. When they 
occur in the wide tubular bones one may find an ec- 
centrically placed zone of translucency in the metaph- 
ysis which constantly shows a thin sclerotic shell of 
bone on its medullary aspect. The lesion has a cys- 
tic appearance, its walls frequently having a scal- 
loped outline. There may be irregular bony trabecu- 
lae. The long axis of the lesion corresponds with that 
of the bone. Usually the outer margin adjoins the cor- 
tex which may be thin and expanded. In other cases it 
may produce cortical thickening. When the narrow 
tubular bones are involved, the lesion frequently oc- 
cupies the entire width of the shaft and may expand 
the whole circumference of the bone. It appears as a 
cystic or multicystic translucency with a thin, well- 
defined rim of sclerosis separating it from normal 
bone. 

In the differential diagnosis, one must consider os- 
teoclastoma, enchondroma, xanthomatosis, osteoid 
osteoma and monostotic fibrous dysplasia. The more 
characteristic lesions, presenting as an encapsulated, 
eccentrically placed area of rarefaction adjoining the 
cortex in the metaphysis of a long bone, with or with- 
out loculation and occurring in a young patient, 
should suggest the diagnosis. In the narrow tubular 
bones and in flat bones the presence of a sharply de- 
fined sclerotic margin with expansion of the bone and 
the appearance of loculation should give an indication 
of the nature of the lesion, but biopsy may be neces- 
sary to establish the diagnosis.—Samuel G. Hender- 
son, M.D. 


Gitroy, James A., and Apams, ANDREW B. 
Extraosseous infiltration in multiple mye- 
loma. Radiology, Sept., 1959, 73, 406-409. 
(Address: J. A. Gilroy, 169 Riverside Drive, 
Binghamton, N. Y.) 


A case of multiple myeloma with extraosseous le- 
sions is reported. The patient, a fifty-four year old 
man, had extensive myelomatous involvement 
throughout the body but only a single bone lesion, a 
rounded osteolytic area in the skull. In addition, 
there was a pulmonary lesion that simulated a bron- 
chogenic carcinoma roentgenographically. The case 
was further complicated by the presence of a papil- 
lary carcinoma of the bladder. 

Plasma cells have been found in almost every or- 
gan of the body in cases of multiple myeloma. Most 
commonly involved, exclusive of bone, are lymph 
nodes, liver, spleen, and kidneys. Massive retroperi- 
toneal myeloma has also been reported.—Arno W. 
Sommer, M.D. 


Garsscu, H. Uber einen Fall von ausgedehnten 
Skelettveranderungen bei Lues III. (A case 
of extensive skeletal changes in tertiary 
syphilis.) Radiologia Austriaca, 1960, J0, 


992 


269-275. (From: Zentral-Réntgeninstitut der 

Universitat Wien, Vienna, Austria.) 

Bony changes in tertiary syphilis have become a 
rarity. For that reason a case of widespread bony in- 
volvement is reported in detail. Indolent deep ulcers 
of the extremities were the main clinical manifesta- 
tions. The primary luetic infection had been acquired 
several decennia previously. Antisyphilitic therapy 
had never been given. Almost all bones of the ex- 
tremities showed widespread areas of destruction 
with cortical erosions and heavy periosteal thicken- 
ing. There was also involvement of the joint surfaces. 
After six months of specific therapy, there was very 
little change in the destructive lesions. The skull did 
not show any evidence of involvement at any time.— 


H.W. Hefke, M.D. 

SrepAnek, V., and SrepAnek, P. Changes in 
the bones and joints of paraplegics. Radio/. 
clin., Jan., 1960, 29, 28-36. (Address: V. 
Stépanek, 61-u Ostravy, Paskov, Czecho- 
slovakia.) 

A systematic roentgenographic examination of ‘he 
lumbar spine, pelvis and the bones and joints of the 
lower limbs was made in go paraplegics and quad- 
ruplegics of various causes. Twenty-five were exam- 
ined within one year of paralysis, 17 within two 
years, and the rest after a long interval. 

Osteoporosis was demonstrable in 65 patients, very 
severe in 47. The incidence and severity of the osteo- 
porosis increased with the severity of the spinal 
lesion. 

The multiple factors participating in the patho- 
genesis of osteoporosis include protracted immobili- 
zation, powerful hormonal changes such as those 
which occur in the severe stress reaction described by 
Selye, a negative nitrogen balance and hypoprotein- 
emia. Evidence definitely indicated that immobiliza- 
tion was not the sole cause, since 13 paraplegics who 
had walked several hours daily also developed osteo- 
porosis and in 4 it was very severe. 

Myositis ossificans circumscripta neurotica (para- 
osteoarthropathy, neurogenic ossifying fibromyo- 
sitis) was demonstroted in 35 of go patients. Calcifi- 
cation began three to five weeks after paralysis. At 
first the calcification was cloud-like in appearance 
and later there were bone density shadows of varying 
size and shape. These were most common at the hips 
and/or knees. It was almost always associated with 
osteoporosis and there was no evidence of regression 
of calcification after mobilization. It was very com- 
monly present in patients with decubitus ulcers. 

The sacroiliac joints and lumbar spine were ex- 
amined in 140 patients, and the synchondroses were 
narrowed or destroyed in 30 of 113 males, and 2 of 27 
females. Changes resembling ankylosing spondylitis 
were not found in the lumbar spine. —Lois Cowan 


Collins, M.D. 


James A., Wixson, Puiuip D., and 
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FREIBERGER, Roserr. Pathological fractures 
of the spine: etiology and diagnosis; a review 
of one hundred and five cases. ¥. Bone & 
Joint Surg., Jan., 1960, 42-4, 127-137. 
(From: Hospital for Special Surgery, New 
York, N.Y.) 


In an eight year period 162 patients were admitted 
to the Hospital for Special Surgery with backache, 
vertebral compression and demineralization. Fifty- 
seven were excluded from this survey because of 
known injury, known metastatic malignancy or in- 
sufficient information. Of the remaining 105, 27 were 
under fifty-five years of age and 78 were over fifty- 
five; all of these had one or more vertebral compres- 
sions secondary to loss of mineralization. 

In the group over fifty-five years of age, 14 had 
primary or secondary malignant bone disease; 43, 
postmenopausal osteoporosis; 4, senile osteoporosis; 
3, idiopathic osteoporosis; 7, hypercorticism induced 
by corticosteroids; 4, osteomalacia secondary to 
malabsorption; 1, polycythemia vera; 1, Gaucher’s 
disease; and 1, vertebral hemangioma or aneurysmal 
bone cyst. 

In the 27 patients under the age of fifty-five, only 4 
had postmenopausal osteoporosis; 1, idiopathic os- 
teoporosis; 11, malignant bone disease; 2, polycythe- 
mia vera; and 9, various other conditions. It must be 
emphasized that these figures are not generally ap- 
plicable because known trauma and known malig- 
nant disease have been omitted. In the younger age 
group, even when there is severe trauma, the possi- 
bility of some underlying pathologic process should 
be considered. 

In cases of metastatic bone disease there were 
fewer vertebral body fractures than in other condi- 
tions. Excluding multiple myeloma, no patient with 
more than 4 compressed vertebrae had malignant 
bone disease except in the late stages. Particularly 
severe compression deformities were produced in 
rheumatoid arthritis cases which had been treated 
with corticosteroids. 

A table of diagnostic steps is given including bi- 
opsy if the diagnosis cannot be otherwise established. 
The authors prefer open biopsy to aspiration biopsy. 
If “osteoporosis” is the only diagnosis in a patient 
with I or 2 vertebral fractures, re-examination should 
be done every six months until all other possibilities 
are excluded. 

The early roentgenographic criteria of bone demin- 
eralization include a generalized loss of density, thin- 
ning of the vertebral end plate, increased density of 
the thin end plate as compared to the vertebral body 
and loss of the normal trabecular pattern with in- 
creased prominence of the vertical trabeculae. Mo- 
tion or poor roentgenologic technique may make in- 
terpretation difficult. 

In these cases early diagnosis reduces deformity 
and indicates specific treatment in some instances.— 
Martha Mottram, M.D. 


Vor. 84, No. 5 


GraHam, Donatp C. Ankylosing spondylitis. 
Canad. M. A. F., Mar. 26, 1960, 82, 671-679. 
(From: Department of Medicine, University 
of Toronto, and St. Michael’s Sunnybrook 
Hospitals, Toronto, Ontario, Canada.) 


The author defines ankylosing spondylitis as an in- 
flammatory disorder involving particularly the sacro- 
iliac and apophyseal joints of the spine, but also 
other joints, synchondroses and ligamentous or mus- 
cular attachments. He believes that ankylosing spon- 
dylitis is a separate entity to be distinguished from 
rheumatoid arthritis. 

Ankylosing spondylitis characteristically affects 
young adults, beginning between the ages of eighteen 
and thirty-five in 85 per cent of patients. Males are 
affected 9 to 10 times more frequently than females. 

The initial complaint is usually dull, aching pain in 
the low back. The discomfort tends to spread up- 
ward as the disease progresses. Stiffness, weakness, 
and tiredness are a frequent complaint with occa- 
sional sharp pain in the back which radiates into the 
buttocks. Generalized symptoms of fatigue, malaise, 
weakness, and weight loss may be seen in the more 
severe forms of this disease. 

The physical findings will depend upon the stage of 
the disease and may range from no abnormal findings 
to increasing degrees of loss of mobility, beginning 
usually in the lumbar area with gradual progression. 
In advanced cases the entire spine may be rigid. A 
smooth, rounded dorsal kyphosis with forward pro- 
trusion of the head may develop. Decreased costo- 
vertebral movement is frequently observed. Hip and 
shoulder motion is affected in about one-fourth of the 
patients. 

The laboratory findings may show elevation in the 
sedimentation rate in most cases, particularly the 
severe ones. Slight to moderate secondary anemia 
and leukocytosis are not uncommon. 

The early roentgen changes are usually seen in the 
sacroiliac joints with blurring and haziness of the out- 
lines, pseudowidening of the joint spaces and irregu- 
lar punched-out erosions of their margins and sclero- 
sis of the adjacent subchondral bone. These changes 
may progress to bony ankylosis and finally to com- 
plete obliteration of the joint space. 

Similar changes in the intervertebral apophyseal 
joints are seen. The process tends to progress upward. 
Comparatively early in the disease the dorsal and 
lumbar vertebral bodies frequently show a straight- 
ening out of their normally slightly concave surfaces, 
giving them a “squared-oft” appearance. Calcifica- 
tion in the annulus fibrosus of the intervertebral disks 
and along the paravertebral ligaments may be seen. 
This usually begins in the lower dorsal and upper 
lumbar areas and gradually extends. In severe cases 
it will produce a rigid “‘bamboo-spine.” 

Similar calcifications may be seen in the extremi- 
ties. 

Synchondroses such as the symphysis pubis, manu- 
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brio-sternum, and xiphi-sternum may reveal irregu- 
lar erosions of the margins which occasionally pro- 
gress to bony fusion. 

Irregular erosions and new bone formation fre- 
quently occur at sites of fascial, ligamentous, or mus- 
cular attachments, particularly over the ischial tu- 
berosities, the iliac bones, the femoral trochanters 
and, occasionally, other locations. 

Roentgenographic changes in peripheral joints 
when present may resemble those of rheumatoid 
arthritis. 

Complications of iritis and uveitis are not uncom- 
mon. A small number of patients develop cardiovas- 
cular complications. Secondary amyloidosis is rarely 
seen and usually affects the kidneys. 

Recommended treatment consists of: (1) adequate 
rest, (2) the use of a firm, non-sagging sleeping sur- 
face, (3) daily physiotherapy procedures, involving 
local heat and specific exercise, (4) maintenance of 
optimum nutrition, and (5) salicylates for relief of 
pain and stiffness. This program is frequently enough 
to control the disease in many patients. If pain and 
spasm persist and disability increases, phenylbuta- 
zone may be used. Deep roentgen therapy may re- 
lieve pain and disability in some cases. This relief 
must be weighed against the known potential hazard 
of leukemia. Cortisone may be used in patients who 
do not respond to other measures, but prolonged use 
is not desirable in the majority of patients.—George 
L. Sackett, Fr., M.D. 


Daruinc, Donan B. A simple device for ob- 
taining lateral acetabular views of the hip in 
infants. Radiology, Sept., 1959, 77, 432-433- 
(Address: Children’s Hospital of Pittsburgh, 
125 DeSoto Street, Pittsburgh 13, Pa.) 


The acetabular lateral roentgenogram of the hips in 
infants is difficult to obtain without exposure of an- 
other person to the direct roentgen beam. The author 
describes a device which is a modification of the ace- 
tabular box used elsewhere. It is constructed in the 
form of the letter ““T” with a slot across the top into 
which a cassette can be inserted vertically. Slit rails 
are attached to the base of the “T” so that a com- 
pression band can be used. An extension of the “T” 
above the slot makes it possible to immobilize the legs 
and feet in Flexi-cast. This device is mounted on a 
circular track which permits rotation of 360°. The in- 
fant may be positioned and safely immobilized for 
necessary roentgenographic examination of the hips. 
By centering the roentgenographic tube so that the 
central beam is directed horizontally across the table 
and by rotating the acetabular box, alignment along 
the inguinal crease of the infant may be obtained. 
After the exposure has been made, the cassette is re- 
moved and another placed in the slot. The box is ro- 
tated and the opposite hip is then roentgenographed. 
This device is simple to use and the results are uni- 
formly good. It completely eliminates personnel ex- 


r 
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posure during the examination. 


M.D. 


W. M. McBride, 


Osietz, Benjamin E. Acute suppurative ar- 
thritis of the hip in the neonatal period. 
F. Bone & Foint Surg., Jan., 1960, 42-4, 23- 
30. (From: Children’s Hospital, Buffalo, 


Suppurative arthritis is especially serious in the 
neonatal period and delay in diagnosis and treatment 
may cause irreparable destruction of the hip joint. 
This report is based on the study of 16 hips in 165 in- 
fants with hematogenous joint infection, 6 occurring 
in premature infants. 

The diagnosis should be suspected in an infant 
with clinical signs of septicemia such as an open 
wound or known focus of infection, refusal of food, 
cyanosis during feeding, lethargy, irritability, in- 
creasing icterus, abdominal distention, lower extrem- 
ity edema, failure to gain weight, fall in hemoglobin 
or a rise in temperature. It should also be suspected 
if one or more of the following signs is present: pain 
on motion of the hip or extremity, unilateral edema 
of an extremity, lack of motion of an extremity, 
asymmetric thigh and buttock creases and a femur 
held in flexion and adduction with a bulge over the 
buttock. 

Roentgenograms may show positive findings be- 
fore septicemia or hip joint infection is suspected. 
There is soft tissue swelling with capsular distention. 
Some degree of subluxation or dislocation of the fe- 
mur was present in every hip in this series. A demon- 
strable focus of bone destruction may be an early 
finding. In 11 cases this was in the femoral metaph- 
ysis, 4 were in the iliac portion of the acetabulum 
and 1 hip showed no bone change. No spread occurred 
across the joint to another bone. 

If septicemia is suspected, blood cultures should be 
made and the possibility of skeletal localization of in- 
fection should be investigated. Hemolytic Staphylo- 
coccus aureus was the most common organism found 
and was present in § of the 6 premature infants and 7 
of the 9 full term infants, 1 of whom had bilateral 
involvement. 

The hip joint becomes involved by hematogenous 
implantation into the synovial membrane or by di- 
rect extension from an osteomyelitic focus. Although 
the head and neck in the newborn are cartilaginous, a 
small strip of bone metaphysis lies within the capsule. 

As soon as local suppuration is suspected, aspira- 
tion of the hip should be done to establish the diag- 
nosis, identify the organism and prevent the destruc- 
tion of the femoral head by proteolytic enzymes 
liberated in the pus. Delay of even a few days may 
result in permanent damage. In 9 joints infected with 
hemolytic Staphylococcus aureus which went un- 
treated for more than four days, 7 had loss of the fe- 
moral head. A long period of immobilization must be 
maintained. The child must be on systemic treatment 
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with penicillin and streptomycin and, when the or- 
ganism is identified, specific antibiotics are used. Pen- 
icillin can also be instilled into the joint, but surgical 
incision and drainage were found to be preferable. 

In 2 patients there were metastatic skeletal lesions, 
I in a tibia and 1 in a metacarpal. In 4 premature in- 
fants the discovery of suppuration and pathologic 
dislocation of the hip led to the diagnosis of septi- 
cemia, proved by a blood culture—Martha Mottram, 


M.D. 


Curappa, S., D1 Muro, G., and GaravacLia, 
G. P. L’artériographie des tumeurs des os et 
des parties molles des membres. (Arteriog- 
raphy of tumors of bones and of soft tissues 
of extremities.) ¥. de radio/., d’électrol. et de 
méd. nucléaire, Nov., 1959, 40, 639-655. 
(From: Institut du Cancer de Milan and 
Institut de Radiologie de |’Université de 
Milan, Milan, Italy.) 


The authors attempt to correlate vascular patterns 
observed with the histopathology and degree of ma- 
lignancy of tumors of bone and soft tissues of extrem- 
ities. Demonstrative roentgenograms and arterio- 
grams are presented. 

The following tumors were studied: 

Two cases of chondrosarcoma showed no vascular 
lacunae or arteriovenous shunt. Arterial, capillary 
and venous phases of visualization conformed to a 
regular sequence. Hence, no definite pathologic vas- 
cular pattern could be distinguished. 

Five cases of osteogenic sarcomas did not show a 
characteristic arteriographic pattern. However, all of 
these cases showed rich vascularity, vessels irregular 
in diameters and courses, extending further into the 
soft tissues than the tumor limit (as compared to con- 
ventional roentgenograms). 

One case of giant cell tumor showed a rich periph- 
eral vascular pattern with no evidence of lacunae or 
arteriovenous shunt. However, this was a case of 
postsurgical recurrence. 

Two cases of benign osteochondroma showed rich 
vascularity with numerous lacunae. Tumor impreg- 
nation with radiopaque material was late but long 
lasting. One case of exostosis (no osteochondroma- 
tous degeneration) showed no pathologic vasculariza- 
tion but only some displacement of the normal ves- 
sels. 

Four cases of fibrosarcoma showed poor vasculari- 
zation. One of these presented aneurysmal dilatation 
and an abnormal course of the vessels, with stagna- 
tion of the radiopaque medium. However, in general 
there was early imbibition and late disappearance of 
the contrast material, clearly demonstrating the soft 
tissue tumors. 

One case of angioneurosarcoma and 2 cases of poly- 
morphocellular sarcoma revealed no constant or 
characteristic vascular pattern. 

Two cases of cutaneous spindle cell epitheliomas 
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showed irregular vascularization devoid of arterio- 
venous shunts. Arteriograms were not typical. The 
same was true in case of osseous metastasis of sym- 
pathoblastoma. 

In general, the authors think that arteriography, 
without being of specific diagnostic value, is never- 
theless a definitely helpful procedure in demonstrat- 
ing osseous and, especially, paraosseous tumors. 
Firair Sarian, M.D. 


Dazz1, C., and Garcia, M. Studio micro- 
radiografico del morbo di Paget; confronto 
dei quadri radiografici, istologici e micro- 
radiografici. (Microradiographic studies of 
Paget’s disease; comparison of radiographic, 
histologic and microradiographic appear- 
ance.) Ann. radiol. diag., 1959, 32, 98-129. 
(From: Clinica ortopedica “G. Gaslini” 
dell’Universita di Genova and Istituto di 
Radiologia dell’Universita e degli Ospedali 
Riuniti di Parma, Parma, Italy.) 


Although Paget’s disease has been recognized 
since 1877, its etiology remains unknown. The au- 
thors have added microradiography to biochemical, 
histologic and roentgenographic studies in 6 cases to 
determine what additional information such studies 
would give. 

In Paget’s disease increased blood circulation to 
the affected bone has been demonstrated by arterio- 
grams and venous pressure studies. The arterioles 
within the bone structure enlarge although the arte- 
rial pressure remains normal. Venous engorgement 
with elevated venous pressure twenty to forty times 
higher than in normal bone has been shown. Large 
venous lakes and stagnation of venous blood develop. 

Longitudinal and transverse segments of normal 
bone were studied by microradiography to establish 
the normal pattern and structure of the haversian 
and Volkmann canals. The haversian system assumes 
an orderly longitudinal pattern with the long axis of 
the shaft. Volkmann’s canals take an oblique or 
transverse plane connecting the haversian canals. 
The canals are lined with bone structure containing 
osteoblasts. 

In 6 cases of Paget’s disease bone specimens were 
obtained. Longitudinal and transverse segments were 
studied with microradiography and were in turn com- 
pared with roentgenographic and histologic studies. 
Biopsy specimens were removed from the tibia (3 
cases), spine (2 cases), and femur (1 case); the disease 
was generalized in the latter case only. 

Biochemical studies show no changes in blood cal- 
cium or phosphorus. An increase in alkaline phos- 
phatase occurs in cases with generalized disease, due 
to excessive activity of the osteoblasts. 

Roentgenographic study shows deformity and 
expansion of the bone, which looks decalcified. The 
cortex loses its compactness. The bone trabeculations 
are enlarged and distorted. In more advanced cases 
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areas of sclerosis are seen—patchy in distribution. 
The medullary canal becomes replaced with new 
bone formation. 

Histologic study shows a mosaic appearance with 
osteoclastic activity eroding bone lamellae and osteo- 
blastic activity forming new bone. This new bone 
formation is interlaced with fibrous tissue. The char- 
acteristic haversian systems are partially destroyed 
and deformed and lose their orderly appearance. The 
medullary canal is largely replaced with fibrous tis- 
sue; cortical bone is replaced with spongy bone. 

Microradiography which permits study of the non- 
decalcified bone shows to better advantage the 
changes in the cortical bone and the canal systems, 
i.e., changes in the size and shape of the canals and 
the bone erosion. 

The authors have demonstrated beautifully how 
microradiography can be applied in disease entities to 
better correlate histologic and roentgenographic 
changes. The haversian system, bone trabeculations 
and other structures can, by magnification, be easily 
studied. This is an excellent article with good illustra- 
tions.— Peter E. Russo, M.D. 


GENERAL 


Mipp.temiss, J. H. Haemophilia and Christmas 
disease. Clinica/ Radiology, Jan., 1960, 77, 
40-50. (From: Department of Diagnostic 
Radiology, United Bristol Hospitals, Bristol, 
England.) 


Both hemophilia and Christmas disease manifest 
themselves by an increased tendency of the affected 
person to bleed. The two conditions are under genetic 
control and are genetically similar. There is an over- 
lap between them where the clinical severity is indis- 
tinguishable. Differentiation is by laboratory diag- 
nosis and, as far as management and prognosis are 
concerned, is not of great practical significance. 

Symptoms commence in infancy and are com- 
monly most severe before puberty. The tendency is 
to prolonged bleeding following trauma. 

The roentgen findings depend on the site of the 
hemorrhage, on its chronicity, and on the age of the 
patient. 

Retroperitoneal hematoma may be recognized by the 
“protective” scolixsis, concave to the affected side, 
displacement of bowel shadows away from the swell- 
ing, and the obliteration of normal retroperitoneal 
landmarks. Intussusception may be difficult to estab- 
lish on clinical grounds following bleeding into the 
bowel wall, but the diagnosis can be made in most 
instances by plain roentgenography of the abdomen. 

In the bony skeleton changes may be due to (a) 
intra-articular, (b) intraosseous, or (c) subperiosteal 
hemorrhage. 

(a) In intra-articular hemorrhage the joint space 
may be slightly increased; a “haziness” due to the 
hematoma surrounds the joint; and the normal land- 
marks due to periarticular fatty tissues are either ob- 
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literated or compressed. If repeated hemarthroses oc- 
cur in the same joint, hemosiderin deposits may be 
noted in the organizing intra-articular blood clot, 
casting a slightly denser shadow with a granular ap- 
pearance. The presence of an intra-articular foreign 
body in the form of an organizing blood clot causes 
the development of a secondary osteoarthritis. In 
children the intense periarticular vascularity of 
hyperemia which is associated with the constant re- 
pair process that is taking place leads to marked 
osteoporosis, accelerated growth of the epiphyses, 
and advanced maturation of the epiphyseal cartilage, 
resulting in increased length of the limb, or in early 
epiphyseal fusion and comparative shortness of the 
affected limb. In adults, in a joint which has been the 
site of many hemarthroses in childhood, overgrowth 
of the epiphysis may have taken place leading to an 
unusually large bone end. This bony enlargement is a 
very characteristic roentgen feature. When increased 
growth in length of a limb has occurred, this reflexly 
alters posture and may contribute, by the shifting of 
weight, to the involvement of further joints. 

(b) In intraosseous hemorrhage, if the bleeding is 
repeated or extensive it may disrupt the local blood 
supply to the part to such an extent that ischemia 
occurs and infarction follows. In the chronic long- 
standing arthritis of hemophilia, subchondral “cysts” 
are always a prominent feature. The whole appear- 
ance is one of exaggerated osteoarthritis. In a growing 
epiphysis the condition produced may be indistin- 
guishable from an aseptic necrosis from other cause. 
In the shaft of a long bone an ischemic area produced 
in this way may appear as a well-defined “cystic” 
area where the necrotic bone has been completely ab- 
sorbed; or the necrotic debris may calcify, leaving a 
central, irregular, dense area with a surrounding 
zone of increased translucency. 

(c) Subperiosteal hemorrhage is the most uncom- 

mon in hemophilia. Rarely, a tension subperiosteal 
hematoma may arise with repeated hemorrhages into 
the organizing encapsulated hematoma. Pressure at- 
rophy of the cortex and then of the underlying me- 
dulla takes place, and a condition is seen in which 
bone is apparently being destroyed and new bone is 
being laid down within the tumor mass—the so- 
called pseudosarcoma or pseudotumor of hemophilia. 
There is usually a large associated soft tissue swelling, 
which is firm and painless. Biopsy should be avoided 
because of the danger of continuous bleeding. 
Samuel G. Henderson, M.D. 
TENG, Cu1nc TsEna, and Brennan, James C. 
Acute mercury vapor poisoning; a report of 
four cases with radiographic and pathologic 
correlation. Radiology, Sept., 1959, 73, 354- 
361. (Address: C. T. Teng, Jefferson Davis 
Hospital, 1801 Buffalo Drive, Houston 3, 
Tex.) 


Acute mercury poisoning is commonly caused by 
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accidental ingestion of soluble mercurial compounds. 
More rarely it may result from the inhalation of mer- 
cury vapor, in which case the respiratory epithelium 
is the target organ and respiratory symptoms pre- 
dominate, although other systems, 7.¢., central nerv- 
ous system, kidneys, liver, and gastrointestinal tract, 
may also be involved through the absorption of the 
mercury in the respiratory tract. 

Four cases of acute mercury vapor poisoning in a 
young mother and her 3 infant children are briefly 
summarized. The illness, which resulted from sleep- 
ing in a closed room heated by a stove recently 
painted with a mixture containing metallic mercury, 
was characterized by sudden onset of severe respira- 
tory distress, cough, slight diarrhea, and mental de- 
pression. The 3 children succumbed between the 
thirty-sixth hour and the sixth day following expo- 
sure; only the mother survived. 

On the serial chest roentgenograms of the mother 
and 2 of the 3 infants many findings were strikingly 
similar, although the changes differed in severity and 
varied in extent at different times. In general, there 
was evidence of a considerable degree of diffuse em- 
physema suggesting bronchiolitis with bronchiolar 
obstruction; also, there were patchy areas of density 
suggesting pulmonary edema, and small circular 
areas of increased lucency, which proved to be inter- 
stitial emphysema. Spontaneous pneumothorax oc- 
curred in 2 infants, and pneumomediastinum in 1, 
yet the lung was collapsed to a relatively small de- 
gree, indicating that the loss of pulmonary elasticity 
was due to the presence of inflammatory edema as 
well as obstructive emphysema. In the case of the 
mother, who survived, serial chest roentgenograms 
showed the evolution of the inflammatory edema of 
the lungs until complete resolution. 

Pathologically, the primary lesions were acute, ex- 
udative, pulmonary edema and acute, necrotizing 
bronchiolitis; secondary to these findings were 
bronchiolar obstruction of the check-valve type, al- 
veolar and interstitial emphysema, tension pneumo- 
thorax, hyaline membrane formation, secondary bac- 
terial pneumonitis and different phases of resolu- 


tion.—Walter H. Farvis, Fr., M.D. 


GREENING, Roy R., and Love.ipce, RAtpu. 
The adaptation of air chutes to roentgen 
diagnostic departments. Radiology, Sept., 
1959, 77, 430-431. (Address: R. R. Greening, 
Jefferson Medical College Hospital, Tenth 
and Sansom Streets, Philadelphia 7, Pa.) 


Efficiency in both the’ processing and economic 
handling of diagnostic roentgenograms is becoming 
more urgent with the newer, rapid processing meth- 
ods. To this end, the authors recommend the adop- 
tion of a central film processing center which would 
be readily accessible to all departments of a hospital 
by means of a rapid film transporting system. Many 
hospitals currently use air chutes for dispatching re- 
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cords to and from a central record room. Similar 
chutes with only slight variations can be used to send 
roentgenograms anywhere in the hosvital. Films ex- 
posed in operating rooms or routine roentgeno- 
graphic rooms, for example, can be quickly trans- 
ported in suitable containers to the central processing 
room, processed, and returned to any department in 
a very short time (six minutes from dry film to dry 
film). Although films must be rolled in order to be 
placed inside the air chute cylinders, thus far the au- 
thors have had no trouble with film artifacts due to 
static resulting from handling and transport. 

This method of rapid, relatively inexpensive film 
transport is feasible and practical and may prove of 
value in the design of newer radiology depart- 
ments.—Z. Petrany, M.D. 


RADIATION THERAPY 


Peres, OswaLpo, and Guimardegs, J. AL- 
MACHIO R. Conduta radioterapica nos tu- 
mores da fossa nasal. (Radiotherapeutic 
management of tumors of the nasal fossa.) 
Rev. brasil. de cir., Dec., 1959, 38, 478-483. 
(From: Departamento de Radiologia do In- 
stituto Central, Hospital A. C. Camargo da 
Associacgéo Paulista de Combate ao Cancer, 
Sao Paulo, Brazil.) 


International grading of tumorsemploys coefficients 
from 1 to 4 appended to the letters T, N, and M, 
which stand for (T) tumor size, (N) regional lymph 
node involvement, and (M) distant metastases. T3N; 
would thus be a fairly large sized primary lesion with 
questionably palpable regional lymph nodes, but 
without demonstrable distant metastases. In the au- 
thors’ institution, this method of grading has been 
simplified by deleting the letters T, N, and M; only the 
coefficients are used, the one for T being the first of a 
tridigital figure, the one for N the second, and the 
one for M the third, with a zero used to indicate no 
remarkable finding. Thus, T3N; can be written as 
310. 

Primary malignancies of the nasal fossa are rare. 
Their symptomatology includes nasal obstruction, 
rhinorrhea, and epistaxis. They must be differenti- 
ated from specific and nonspecific inflammations, and 
from benign tumors. The histologic types encoun- 
tered are epidermoid (from spinocellular of the vesti- 
bule to the undifferentiated carcinoma of the nasal 
fossa proper), adenocarcinoma, melanoma, reticulo- 
sarcoma, and other lymphomas. All these are more or 
less susceptible to irradiation, while angiomas and the 
nasofibromas are resistant. Metastases to lymph 
nodes occur from the anterior lesions into the sub- 
maxillary area, and from the posterior lesions into the 
retropharyngeal or anterior jugular lymph nodes. 

Small anterior lesions (100-200 or T;-T>) are pref- 
erably treated with a radium implant or moulage to 
a dose of 6,000~7,000 r in seven days; similarly good 
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results should be obtainable with static roentgen 
therapy. Small posterior lesions (100-200), which 
cannot be reached with radium implants, receive a 
total of 6,000 r in six weeks, either from telecobalt, 
radium pack, multiple stationary roentgen ports, or 
kinetic roentgen therapy. Extensive lesions (300- 
310-320) are pretreated with telecobalt to 3,000 r in 
ten days and then are operated; subsequently the 
surgical cavity receives additional irradiation from a 
local radium applicator with the dosage calculated to 
give 6,000 r at the surface in six days. In advanced 
cases, palliative telecobalt therapy is given to about 
4,000 r in fifteen days. 

Between 1953 and 1958, 26 patients were seen with 
primary tumors in the nasal fossa. Six of them were 
beyond the reach of any therapy; 3 discontinued 
treatment against advice, and 2 had only surgery. 
Among the remaining 15, 2 had angiofibromas and 
thus were given chemotherapy followed by irradia- 
tion. Of the 13 who were primarily irradiated (with or 
without surgery), 7 are asymptomatic after an eleven 
to fifty-four months’ follow-up; 1 had a recurrence 
after nine months; 1 could not be found, and 4 died (1 
of these from intercurrent disease). 

This is an excellent paper which demonstrates the 
advanced state of radiotherapy in oncologic circles of 


Sao Paulo.—E. R. N. Grigg, M.D. 


BLACKMAN, JAMES, CANTRIL, Simeon T., 
Lunp, Paut K., and Sparkman, Donat. 
Tracheobronchial papillomatosis treated by 
roentgen irradiation; report of two cases. 
Radiology, Oct., 1959, 73, 598-606. (Address: 
J. Blackman, Tumor Institute, Swedish 
Hospital, Seattle 4, Wash.) 


Two cases of tracheobronchial papillomatosis are 
reported. Both cases gave a history of increasing 
dyspnea and cough of a few years’ duration. Multiple 
polypoid masses were seen on bronchographic exam- 
ination and bronchograms demonstrated multiple de- 
fects in the trachea and major bronchi. In both cases 
the papillomatous masses obstructing the air pas- 
sages responded favorably to 2,000 kv. roentgen 
therapy. 

The first patient received a tumor dose of 5,000 r 
over a total period of fifty-one days. Six weeks follow- 
ing completion of irradiation, bronchoscopy and 
bronchography revealed no evidence of papillomata. 
Ten months following the initial irradiation there 
was obstruction of the inferior lobe bronchi which 
had not been included within the irradiated volume. 
In a period of forty-four days, a midthoracic dose of 
5,000 r was administered. The patient was asympto- 
matic by the time treatment was concluded, and no 
evidence of papillomata was found nine months fol- 
lowing completion of the second series of irradiation. 

The second case responded favorably to treatment 
but was complicated by a bronchopleural fistula and 
empyema. The patient died in shock after rib resec- 
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tion for drainage of the empyema. No papillomata 
were found in the trachea or bronchi on postmortem 
examination. 

The dose delivered to the trachea and main stem 
bronchi in both of these cases was similar to that used 
by the authors in the treatment of bronchogenic can- 
cer.—A. W. Sommer, M.D. 


Meurk, Mary Louise, and Cuu, FLORENCE 
C. H. Dose distribution with four radiation 
technics for carcinoma of the breast. Radi- 
ology, Oct., 1959, 73, 607-617. (Address: 
M. L. Meurk, 444 E. 68th St., New York 21, 
N.Y.) 


Using a phantom woman constructed of unit den- 
sity pressdwood with cork replacing the pressdwood 
in lung-containing areas, the authors determined the 
dosages delivered to various areas with four different 
irradiation techniques for carcinoma of the breast. 
The techniques studied either had been or are being 
used at the Memorial Center (New York). They rep- 
resent two types of direct portal methods and one 
type of tangential administration using radiation of 
two different energies. 

Technique 1, or the 250 kv. peak tangential, is now 
used in palliation of some inoperable breast carci- 
nomas and recurrent chest wall lesions. This method 
is designed to deliver a tissue dose, calculated at the 
intersection of the three beam axes, of 3,500 to 4,000 
r in three and one-half weeks. A medial tangential, 
lateral tangential and supraclavicular field are used 
together to irradiate breast, chest wall, and axillary, 
internal mammary, infraclavicular and supraclavicu- 
lar lymphatic areas. 

Technique 1 utilizes a 1,000 kv. peak tangential 
method with the same fields as the 250 kv. peak tan- 
gential. 

Technique 111 is the three field direct portal proce- 
dure and is used routinely for postoperative irradia- 
tion. A single anterior internal mammary field and 
two opposing supraclavicular fields are utilized with 
250 kv. peak equipment with a bolus for the supra- 
clavicular fields. This is designed to give a midplane 
dose from the opposing supraclavicular fields of 
3,500 r and a similar dose at 4 cm. depth to the inter- 
nal mammary field in three and one-half weeks. 

The fourth technique, or the five field direct portal 
method, was used prior to 1949. The supraclavicular 
and axillary areas were irradiated through three por- 
tals with 250 kv. peak; two opposing ports were di- 
rected to the supraclavicular area with an axillary 
port directed toward the apex of the axilla. The chest 
wall was irradiated by two low voltage fields. Treat- 
ment time was two and one-half weeks. 

In comparing the dosages received at various 
points about the phantom from the four different 
techniques, the 1,000 kv. peak tangential technique 
appeared to be the most satisfactory because of its 
more even distribution of radiation and the higher 
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tissue dose delivered. While the 250 kv. peak tangen- 
tial technique delivered a satisfactory dose to the 
chest wall, axilla, and supraclavicular areas, the 
amount of radiation received by the internal mam- 
mary lymph nodes appeared inadequate. The three 
field direct portal technique was developed to deliver 
adequate doses to the internal mammary and supra- 
clavicular areas. The five field direct portal method 
delivered uneven and inadequate radiation particu- 
larly to the internal mammary areas. 

Of the four techniques, the 250 kv. peak tangential 
technique delivered the least radiation to lung tissue, 
and clinically produced the least pneumonitis. With 
the three field direct portal technique the chest wall 
was not treated and therefore irradiation to the lower 
lateral lung was negligible, but the dose to the upper 
and medial lung was appreciable. The clinical inci- 
dence of pneumonitis in patients treated with 1,000 
kv. peak tangential irradiation has been found to be 
25 per cent. 

The authors conclude that, clinically, patients tol- 
erate the 1,000 kv. peak tangential technique best, 
both in terms of skin reaction and systemic symp- 
toms, and because of this it is possible to give a higher 
dose. In this study the tissue dose was highest 
throughout the possible tumor-bearing areas and the 
radiation distribution was more even with the 1,000 
kv. peak tangential method.—Yohn S. Alexander, 
M.D. 


GREENFIELD, M. A., Ficuman, M., and Nor- 
MAN, A. Dosage tables for linear radium 
sources filtered by 0.5 and 1.0 mm. of 
platinum. Radiology, Sept., 1959, 73, 418- 
423. (Address: M. A. Greenfield, Medical 
Center, University of California, Los An- 
geles 24, Calif.) 


Quimby’s dosage tables for linear radium sources 
filtered with 0. mm. platinum continue to be useful 
in radium therapy. No corresponding tables exist for 
linear radium sources filtered with 1.0 mm. platinum. 
The authors have computed such tables by interpo- 
lating from Sievert’s integrals. Each entry in the ta- 
bles was checked by the application of the principles 
of symmetry and similitude. These principles are ex- 
plained in the text. Assuming the validity of these 
principles, the internal inconsistencies of the figures 
were found to be in the range of 1 per cent. A similar 
check on Quimby’s tables reveals inconsistencies of 
the order of 10 per cent. To remove these inconsisten- 
cies, the authors have also computed a dosage table 
for linear radium sources filtered by 0.5 mm. plati- 
num, again using Sievert’s integrals. 

Dosage tables are presented in the same form as 
that used by Quimby. Figures are given in terms of 
roentgens per mg.hr. from linear radium sources fil- 
tered with both 0.5 mm. Pt and 1.0 mm. Pt.—Z. 
Petrany, M.D. 
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RADIOISOTOPES 


Jerreries, McK., Levy, RicHarp 
P., and Sroraasui, Joun P. Use of the TSH 
test in the diagnosis of thyroid disorders. 
Radiology, Sept., 1959, 73, 341-344. (Ad- 
dress: W. McK. Jefferies, University Hos- 
pitals, Cleveland 6, Ohio.) 


There are circumstances in which the usual tests of 
thyroid function are inadequate. In such instances it 
is necessary to determine the response of the thyroid 
gland to stimulation in order to detect an abnormal- 
ity in its function. The TSH test has proved a satis- 
factory and practical means of determining the abil- 
ity of the thyroid gland to respond to stimulation. 

The entire test requires two half-days and the sub- 
ject may be ambulatory. On the morning of the first 
day a tracer dose of 8 uc I is given orally. Three 
hours later the thyroid uptake of I'*' is measured and 
a blood specimen is drawn for PBI determination. 
These are the pre-TSH three-hour I'*' uptake and 
PBI values. Five units of TSH are then injected in- 
tramuscularly. Twenty-four hours after the adminis- 
tration of the first tracer dose another count is made 
over the thyroid gland to determine the residual ra- 
dioactivity and then a larger tracer dose, 24 uc, is 
given. Three hours after this, the thyroid uptake of 
the second tracer dose is determined and a second 
blood specimen is drawn for PBI determination. 
These are the post-TSH three-hour up take and PBI 
values. The difference between these and the pre- 
TSH values indicates the response of the thyroid. A 
rise in ['*! uptake reflects an increased rate of iodine 
trapping; an increase in PBI is a measure of the re- 
lease of hormone from the gland. 

The TSH test is particularly valuable for deter- 
mining potential thyroid function in patients receiv- 
ing thyroid medication, in demonstrating the pres- 
ence of low thyroid reserve in mild cases of hypothy- 
roidism or abnormal thyroid function in some pa- 

tients with nontoxic diffuse goiters, and in distin- 
guishing between primary thyroid failure and 
hypothyroidism secondary to pituitary insuffici- 
ency.—Arno W. Sommer, M.D. 


Harcrove, Marion D., Jr., JANSSEN, BENNO, 
Jr., and Rurrin, Jurian M. [labelled 
triolein in the differential diagnosis of 
jaundice. South. M. F., Mar., 1960, 53, 369- 
372. (From: Department of Medicine, Duke 
University Medical Center, Durham, N. C.) 


The purpose of this study was to determine if there 
was a significant difference in the blood levels of ra- 
dioactivity following the ingestion of I'*-labeled tri- 
olein in patients with jaundice caused by intrinsic 
liver disease as compared to those with jaundice due 
to extrahepatic obstruction. Fifty-four patients with 
a bilirubin of greater than 4 mg. per 100 cc. and hav- 
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ing either hepatitis, cirrhosis, pancreatitis or carci- 
noma of the head of the pancreas were given the I'_ 
labeled triolein test. The results were reported as the 
average of the fourth, fifth and sixth hour blood lev- 
els of radioactivity. 

Disease of the pancreas was found to produce aver- 
age hourly radioactivity blood levels of less than 3 
per cent indicating marked impairment of absorp- 
tion, whereas normal or moderately low blood levels 
of radioactivity were found only in patients with in- 
trahepatic disease, provided the bilirubin was greater 
than 4 mg. per 100 cc. The results were too variable 
to be of value when the bilirubin was less than 4 mg. 
per 100 cc. 

The I-labeled triolein test was found to be help- 
ful in distinguishing between jaundice due to intrinsic 
liver disease and that due to disease of the pancreas. 
It is emphasized that it should not replace the stand- 
ard tests presently used in the study of jaundice.— 


Charles W. Cooley, M.D. 


Reeves, R. J., Sanpers, A. P., Istey, J. K., 
SHARPE, K. W., and Bayuin, G. J. Fat 
absorption from the human gastrointestinal 
tract in patients undergoing radiation ther- 
apy. Radiology, Sept., 1959, 73, 398-401. 
(Address: R. J. Reeves, Duke University 
School of Medicine, Durham, N. C.) 


The authors review the literature concerning the 
anatomic changes in the small bowel, as well as the 
changes in the absorptive mechanism, following ir- 
radiation, and present their findings on 29 patients 
who underwent roentgen therapy at Duke Univer- 
sity Hospital for carcinoma of the cervix. These 
patients were studied for fat absorption before and 
during their treatment, using blood and fecal anal- 
yses to determine absorption of I"'_labeled oleic acid 
and glycerol trioleate. A comparison of the amount 
of absorption with the number of treatment days 
and estimated tissue dose was made. Thirteen of the 
29 patients studied were found to exhibit transient 
decreased fat or fatty acid absorption during the 
course of irradiation, which seems to confirm earlier 
observations that the small bowel undergoes a loss 
in its absorbing ability after irradiation damage.— 
Fohn 8. Alexander, M.D. 


Scuorr, S., Aviap, I., and Laurer, A. Vital 
staining with alizarin in clinical malignant 
conditions of bone. Radiology, Sept., 1959, 
73, 410-417. (Address: S. Schorr, Hadassah 
Municipal Hospital, Tel-Aviv, Israel.) 


The authors review the literature on the chemical 
affinity of alizarin dye for calcium, and present their 
own findings on the behavior of alizarin as a staining 
material in malignant bone conditions and new bone 
formation in vivo. It appears that recently deposited 
calcium salts are easily stained with alizarin, while old 
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deposits stain with difficulty. Intravenous injections 
of alizarin were given to 15 patients with malignant 
tumors metastasizing to bone. Osteolytic as well as 
osteoblastic tumors were investigated on the assump- 
tion that some new bone formation existed even in 
osteolytic malignancies. Three cases which subse- 
quently came to autopsy are reported in detail and 
all showed marked staining of the metastatic lesions, 
both osteolytic and osteoblastic. By this means, it 
was shown that considerable bone formation exists 
even in the osteolytic foci, though in small amounts 
not detectable by roentgen-ray examination. 

The authors suggest that this affinity of alizarin 
for areas where new bone is being laid down may lead 
to the use of radioactive iodoalizarin in the study of 
new bone formation in inflammatory, traumatic, and 
neoplastic bone conditions.—Yohn S. Alexander, 


M.D. 


MacIntyre, J., FrreEDELL, HyMER 
L., Gomez Crespo, Goporrepo, and REJALI, 
Assas M. The visualization of internal or- 
gans by accentuation scintillation scanning 
technics. Radiology, Sept., 1959, 73, 329- 
340. (Address: W. J. MacIntyre, Depart- 
ment of Radiology, School of Medicine, 
Western Reserve University, Cleveland 6, 


Ohio.) 


The delineation of any organ, tissue, or internal 
structure by means of a radioisotope scanner is de- 
pendent upon a variation in the uptake of radioactive 
material between the site of interest and its environ- 
ment. When this differential is not large, it becomes 
necessary to consider some type of accentuation 
technique that will make the difference readily per- 
ceptible. In the case of the thyroid gland, a greater 
differential may be obtained simply by increasing the 
dose of radioiodine because of the gland’s greater up- 
take of the isotope. When, however, two sites are to 
be demarcated by some variation in structure (such 
as difference in vascularity), the differential is inher- 
ent in the anatomic configuration alone and cannot 
be made greater by administration of larger amounts 
of radioactive material. Similarly, the finding of a de- 
fect or absence of radioactivity which is surrounded 
by tissue with normal uptake is dependent entirely 
upon the ratio of the normal tissue to the abnormal 
tissue as subtended by the detector. 

Whenever visualization depends upon the differ- 
entiation of minor variations in the uptake of the 
radioactive material, two techniques have been util- 
ized to accentuate small differences between the up- 
takes of adjacent areas of a scanned region. One has 
involved the introduction of a counting rate con- 
trolled cut-off circuit that permits the operator to se- 
lect arbitrarily a counting rate below which no points 
are recorded. Any radiation reaching the counter 
above this predetermined level is recorded at its ac- 
tual counting rate, while radiation reaching the coun- 
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ter below this level is completely eliminated. A sec- 
ond method to accentuate the scanning response 
from areas of higher activity utilizes a light-recording 
device synchronized with the position of the detector 
head in reference to the x and _y deflection axes of an 
oscilloscope and modulated in the z axis by the out- 
put from the detector so as to produce a visible rec- 
ord each time a count or a specified number of 
counts is recorded. The total effect of the dot distri- 
bution over the oscilloscope face is then recorded on 
film. 

In most cases it has been desirable to compare sev- 
eral scans on each patient, using differing cut-off or 
accentuation levels, the optimum settings of which 
may be difficult to obtain for any given case. In order 
to minimize the crucial nature of these settings, an 
electromagnetic tape recorder has been introduced to 
store permanently the signals obtained from the de- 
tector for later use. The signals recorded on the tape 
are then played back into the recorder at various ac- 
centuation or cut-off levels. The tape records all the 
counts detected, as well as the mechanical position of 
the detector head itself and the playback is then syn- 
chronized so that it reproduces identically the counts 
and position of the scintillation detector. The use of 
such a device greatly minimizes the experience neces- 
sary for the operator, permits a permanent record 
which can be examined repeatedly, and with one sit- 
ting provides innumerable scans which can be repro- 
duced at various cut-off levels in order to establish 
more effectively abnormalities in the general config- 
uration and structure of the region under study. 

Accentuation scintillation scanning techniques 
have been applied primarily to problems of: (a) visu- 
alizing the structure of the liver following the admin- 
istration of such material as rose bengal (I'*'), tetra- 
iodophenolphthalein (I'*'), and colloidal gold (Au"’); 
and (b) delineating the general configuration and 
position of various blood pools by the injection of io- 
dinated (I'*') human serum albumin. Using the pres- 
ent techniques with the selection of proper cut-off fac- 
tors it has been possible to demonstrate many small 
defects in cases of cirrhosis and metastatic carcinoma 
of the liver. When these techniques are applied to 
visualization of blood pools within the body, the pri- 
mary information desired is not visualization of the 
pool itself but the demarcation between the pool and 
less vascular areas. It has been found that graphic il- 
lustration of cardiac blood pools and other large vas- 
cular channels is possible with a dose of 300 to 500 uc 
iodinated (I'*") human serum albumin. The size and 
configuration of the cardiac pool can then be com- 
pared with the cardiac shadow on conventional roent- 
genograms of the chest to determine pericardial effu- 
sion and mediastinal masses.—Walter H. Farvis, Fr., 
M.D. 


Kozinn, Puitip J., Tascupyran, Crarre L., 
Burcuatt, James J., and Wiener, Harry. 


Transmission of P®labeled Candida al- 
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bicans to newborn mice at birth. 4.M.Z. 
¥. Dis. Child., Jan., 1960, 99, 31-34. (From: 
Department of Pediatrics, Maimonides Hos- 
pital, Brooklyn, N. Y.) 


Radioactive phosphorus (P*) was used to label a 
strain of Candida albicans, isolated from a case of oral 
thrush, to determine if Candida albicans could be 
transmitted to newborn mice from the maternal birth 
canal. Nine pregnant mice were used in the study and 
70 per cent of the newborn mice were shown to have 
Candida albicans in the oral cavity or intestinal tract 
by means of radioautographs and the gas flow coun- 
ter. The host tissue was found to absorb sufficient P® 
from the parasite to produce autoradiographs and this 
occurred even when the tagged parasite had been 
eliminated from the host’s system. 

The above study indicates that human neonatal 
candidiasis may be transmitted from the maternal 
birth canal to the infant. 

The labeling of infectious microorganisms with 
radioactive elements may prove to be useful in trac- 
ing their passage from host to host. The present study 
showed that the traceability by this means depends 
greatly upon the quantity of radioactive organisms 
transmitted.—Charles W. Cooley, M.D. 


Cowan, Georce A. B., Feporuk, Sytvia O., 
FemInDEL, H., and Srratrorp, 
Josepu G. Localization of intracranial lesions 
using radioactive iodinated human serum 
albumin and an automatic scanner. 7. Canad. 
A. Radiologists, Mar., 1960, 27, 15-22. (From: 
Saskatoon Cancer Clinic and Departments 
of Therapeutic Radiology and Neurosurgery, 
University of Saskatchewan, Saskatchewan, 


Canada.) 


Localization of intracranial lesions by the external 
detection of gamma rays has not generally been 
accepted in neurologic and neurosurgical investiga- 
tion. This may be attributed to a lack of confidence in 
the published results relating to the accuracy of the 
method. 

Opinion as to the accuracy of the method must be 
viewed in light of many factors which are set forth by 
the authors. These include manual or automatic 
scanning, tracer used, nature and reliability of 
detecting equipment, method of data presentation, 
deficiency of rectilinear scanning of parasagittal 
region, and the presence or absence of fore-knowledge 
of the likely or proved site of the lesion when the data 
are analyzed. 

An automatic scanning device is employed in con- 
junction with a tracer dose of RI*HSA. The device 
scans both halves of the head simultaneously, starting 
close to the nasion and describing a 180° arc. Eight 
such arcs are described on each side of the head. A 
thallium activated crystal and photomultiplier tube 
mounted in a lead shield are used. Complete details of 
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tracer administration and scanning technique are 
given. 

Attempts at improving accuracy of localization are 
aimed at discriminating against the background of 
circulating radioactivity. Decreasing size and in- 
creasing depth of the lesion and a low specific activity 
make detection more difficult. 

Data are recorded by printing symbols on Tracer- 
gram paper using mechanically activated steel 
stampers. The stampers oscillate at the same angular 
and linear velocities as the detector. Four different 
sets of symbols are recorded, consisting of dots and 
oblique strokes. The dots represent total radioac- 
tivity in terms of photon energy above 300 kev. seen 
by each detector (right and left) respectively. The 
oblique strokes are used to record difference in inten- 
sity of radioactivity seen by the detectors during the 
same time interval. Several examples of scintigrams 
are shown to demonstrate interpretation. 

Rectilinear scanning is briefly discussed, and its 
disadvantages are pointed out. 

In 115 verified cases, good or excellent correlation 
was obtained in go per cent with failure of localiza- 
tion in 10 per cent. There were no verified false posi- 
tives. There were 26 cases which were deemed posi- 
tive scans but were not verified by accepted methods 
of investigation.—Gerald ¥. Kurlander, M.D. 


MISCELLANEOUS 


GraHaM, Donatp C. Leukemia following x-ray 
therapy for ankylosing spondylitis. 4.M./. 
Arch. Int. Med., Jan., 1960, 705, 51-59. (Ad- 
dress: Department of Medicine, 100 College 
St., Toronto, Ontario, Canada.) 


Between 1945 and 1958 there were S91 patients 
with ankylosing spondylitis at the Veterans’ Affairs 
hospitals in Toronto. Of 146 patients who had been 
treated with roentgen ray, 4 died of leukemia, while 
among the 445 who did not have roentgen therapy 
there were no cases of leukemia. Similar observations 
have been reported frequently and are briefly dis- 
cussed. 

Detailed case histories are presented for 5 patients 
who died of acute leukemia following roentgen ther- 
apy for ankylosing spondylitis. The interval between 
the initial roentger therapy and the diagnosis of leu- 
kemia ranged from eight months to eight and one- 
half years. The patient with the shortest history re- 
ceived three courses of roentgen therapy given from 
March 20 to October 22, 1947 with 1,200 r in air to 
the entire spine and sacroiliac areas, plus 400 r to the 
knees and 200 r to the sternum. The mean spinal dose 
was 677 rand the integral or total absorbed dose was 
14.2 megagram r. Weekly blood counts were always 
within normal range until one week before the last 
treatment when he developed slight leukopenia. 
Signs and symptoms of acute leukemia developed 
and progressed rapidly to death about six weeks after 
the last treatment. 


1002 


All 5 of the patients received 3 or more courses of 
roentgen therapy. It has been shown elsewhere that 
the risk of leukemia increases with increased dosage 
and that there is no definite threshold level. Three of 
the 5 patients reported here had some leukopenia 
during radiation therapy; however, many patients 
have had evidence of hematopoietic damage without 
development of leukemia. No consistent preleukemic 
changes could be found in these patients, but it is sug- 
gested that even a slight leukopenia should probably 
contraindicate further roentgen therapy. 

Radiation damage is not the sole factor in the de- 
velopment of leukemia and actually only a very small 
percentage of the total number of individuals exposed 
to appreciable amounts of roentgen ray develop leu- 
kemia. From a practical standpoint, however, the 
potential hazard should be recognized, and repeated 
courses of roentgen therapy should be avoided unless 
no other form of treatment relieves pain.—Martha 
Mottram, M.D. 


Levin, C., SCHNEIDER, MArtTIN, and 
GerstNER, B. Initial clinical reac- 
tion to therapeutic whole-body roentgen 
radiation; some civil defense considerations. 
F.4.M.A., Feb. 27, 1960, 772, 921-927. (Ad- 
dress: H. B. Gerstner, Route 3, Box 512C, 


San Antonio, Texas.) 


Soon after the newly discovered “X-rays” were ap- 
plied medically, observers realized that this new ther- 
apeutic agent frequently elicited an early systemic 
reaction termed “radiation sickness.” As technical 
advancements led to the use of roentgen rays of 
greater intensity and penetration, the radiotherapist 
learned to minimize irksome side effects by fraction- 
ating the dose and restricting the tissue volume 
treated. 

With the advent of the atomic age, the uses of nu- 
clear energy for military and industrial purposes cre- 
ated the hazard of exposing large populations to sig- 
nificant amounts of radiation, and thus the early 
clinical sequelae became important to all physicians 
who might be confronted with radiation casualties. 
More precise terminology based on the time relation- 
ship between the various phases in the clinical re- 
sponse is necessary. “Initial” or “prodromal’’ reac- 
tion should replace “radiation sickness” in referring 
to the early burst of signs and symptoms. 

Previous studies have shown that whole body ir- 
radiation might be used as a palliative measure. Ac- 
cordingly, patients suffering from malignant neo- 
plasms so widely disseminated and so far advanced 
that any other method of management appeared 
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hopeless were selected for total body irradiation. 
Seven of the patients reported here were in relatively 
good general condition, but the remaining 4 were con- 
fined to bed because of weakness, weight loss, and 
some nausea and fever. A one week adaptation period 
in the hospital was followed by radiation treatment 
and a postobservation period usually exceeding ten 
days. 

The radiation delivered had a half value layer of 
1.2 mm. Cu; the entire body was well within the pri- 
mary beam; and the doses given were either 150 or 
200 r (air dose). 

Postirradiation symptoms ranged from none to 
complete prostration. Throughout the time of expo- 
sure and for a period varying from one to two hours 
thereafter (termed “delay period’’), there were no 
symptoms. Then, rather abruptly, the reaction 
started with fatigue, listlessness, and apathy. The 
patients became depressed, often with dizziness and 
headache. This “fatigue complex” was often associ- 
ated with symptoms relating to the gastrointestinal 
tract. Nausea and vomiting increased in intensity toa 
climax between five and eight hours following irradi- 
ation. After this climax, emesis decreased in fre- 
quency, and nausea, anorexia and fatigue subsided in 
that order. On the third day the patients became 
asymptomatic. 

The length of the delay period is important in civil 
defense considerations because it is a time during 
which an exposed group is still physically fit and 
mentally alert. Delay time can be most accurately 
measured in those patients who experience vomiting; 
in these patients the vomiting began consistently be- 
tween one and five hours after exposure. The length 
of the delay period is barely affected by the size of the 
dose in the several hundred r range and there is prob- 
ably no difference in the effect from various types of 
radiation. 

Disability covered the entire scale from unnotice- 
able impairment to absolute physical incapacitation, 
and was much greater in those who developed vomit- 
ing (7 of the 11 patients in this group). The vomiting 
developed between two and ten hours after exposure. 

These data conform surprisingly closely to the re- 
ported cases tested therapeutically, and the Y-12 
group which received distinctly higher doses. The 
cancer patients, however, experienced much greater 
disability than the previously healthy Y-12 group, 
suggesting that the observations on the cancer pa- 
tients are, for civil defense purposes, probably too 
pessimistic but, on the other hand, the observations 
on the Y-12 group are probably too optimistic be- 
cause these patients received medical care immedi- 
ately.—Lois Cowan Collins, M.D. 
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